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D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  

1 1 PROJECT BACKGROUND 

This Intenm Measures/Interun Remedd Action (IMAM) Deasion Document has been 
prepared for the A- and B-senes dramage ponds, Pond C-2 and the Landfill Pond at the Rocky 
Flats Plant (RFP) at the request of the Colorado Department of Health (CDI-I) and the U S 
Environmental Protection Agency (EPA) CDH and EPA are given the authonty to request 
an IM/IRA in paragraph 150 of the RFP Interagency Agreement (IAG)' This IM/M 
Decision Document has been prepared to identify, screen and evaluate appropnate mtenm 
remedd action alternatives, and to select the preferred i t e m  remelal action for 
management of surface water withrn the dramage ponds 

Final remedial actions for these ponds, including selment removal and reclamation, will be 
conducted under the IAG schedule for Operable Unit (OU) 6 (for the A- and B-senes dramage 
ponds), OU 5 (for Pond C-2) and OU 7 (for the Landfill Pond) The IAG schedule includes 
the completion of RCRA Facility Investigation/Remelal Investigations (RFI/RIs) and 
Corrective Measures Study/Feasibility Studies (CMS/FSs) pnor to implementation of final 
remedial actions It is anticipated at this time that the RFI/RI and CMS/FS stules will be 
complete in approxlmately five years Therefore, the time frame for implementation of 
actions proposed in this IM/IRA Decision Document is within five years of the completion 
date of this document The formal public comment process will be implemented as a part of 
completing this document 

Overlapping requirements and programs will control the management of surface water and 
sediment impounded in the dramage ponds at RFP Many of these requirements and 
programs, such as spill prevention plans and stormwater best management practices @NIPS), 
will be driven by requirements of the Clean Water Act (CWA) However, a number of other 
requirements and programs will be driven by the Resource Conservation and Recovery Act 
(RCRA) and the Comprehensive Environmental Response, Compensation and Lability Act 
(CERCLA) These RCRAICERCLA requirements will address issues such as remechation of 
contammated groundwater and soils near the dramage ponds and remedlation of contammated 
sedments within the ponds 

Although both the current CWA and RCRA/CERCLA activlties at RFP seek to mnimze 

Therefore, the god of ths IM/IRA Decision Document is to identlfy and evaluate options that 
will effectively manage dramage pond water quality until all IAGrelated CMS/FS remehal 
actions are fully implemented 

f 
\ the potential for pond waters to become contammated, that potential exms nonetheless 
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The process followed rn the identdic;luon, screenuig and cvalmon of appropriate remedd 
actions, as presented rn t h s  document, complies mth EPA guidance and derence documents 
s p d i c  to thu process or speclfc to RFp2f' Apphcable laws ue RCRA (1976), as amended 
by the Hazardous and Sohd Waste Amendments (HSWAs) of 1984, and CERCU (1980), as 
amended by the Superfund Amendments and Reauthomuon Act (SARA) of 1986 Specific 
pond management techruques evaluated m thls IM/IRA Dmwon Docunrtnt indude spa 
control options as well as optlons that address storage, treatment, volume duction, transfers, 
momtonng and drscharges of pond water These &om must be conastent mth IAG 
remehation efforts for OUs 5,6 and 7, as well as forthconung Nauond Pohtant Discharge 
Elimmation System (NPDES) pemts (whch d address both the sewage treatment plant 
[STP] pomt-source outfall and stormwater sources) 

1 2 GENERAL APPROACH TO POND WATER W A G E M E N "  

Dunng the hlstory of RFP, surteen on-site ponds have been used in the dramages to allow for 
the detention and samphng of water pnor to off-site dscharge These ponds also dowed for 
the retention of spdls that mght occur on plant site, thereby rrrrmrmzlng mumxhate off-site 
release Of the smeen h a g e  ponds built at RFP, twelve stdl e~lst and eleven are addressed 
in this WIRA Deasion Document The existing h n a g e  pond that is not addressed IS Pond 
C-1, because it 1s a small "flow-through" pond on Woman Creek The dramage ponds at RFP 
are illustrated in Figure 2-3 of Chapter 2, where this m e  is more fully addressed 

In November, 1986, a RCRA Part B P e m t  Application was fied by the U S Department of 
Energy (DOE) €or RFP As a portion of that p e m t  apphcation, pmously or currently used 
Solid Waste Management Units (SWMUs) were identified Accordmg to the guidance avdable 
to RFP at that time, the A-, B- and C-series dmnage ponds and related dramages constituted 
SWMUs, and were identified as such in the permt application 

Subsequent to 1936, an IAG was signed for RFP In thu fAG, the term "Indmdual Hazardous 
Substance Site" (MSS) was introduced to refer to RFP sites at which contanunarm rm&t be 
present due to past spds or past operational practices Sites idendied earher as SWMUs 
became IHSSs, and all MSSs were grouped into sncteen OUs The IAG s p d i e d  schedules 

,for investigation and possible remdation for the OUs As MSSs, the A-, B- and C-senes 
ponds were grouped rnto OU 5 and OU 6 The Landfill Pond was later identified as a site 
to be addressed m OU 7 actiwties 

Pnor to 1974, off-site ducharges from RFP ponds were umcgdated by outside agenaes but 
were momtored to determme their quahty relotme co &dung water standards and 
Rad~oactiwty Concentration Guides (RCGs) RCGs were dowable or zecanmended 
maxlmum d o n u & &  &charge concentrations identlfitd by the pndeceswr agenues to DOE 
based upon dose considerations DOE replaced RCG donuclide &charge concentrations 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11/22/93 

C%u~ter 1 Introdrrctum PaRr 13 

with Denved Concentration Gwdes (DCGs) concentrations m 1985 DCGs are based upon 
the concentration of a ralonuchde that would result m a lOO.&rem per year effective dose 
equivalent under chromc exposure conltions Smce 1974, off-site lscharges from RFP 
dramage ponds and many of the operations related to the dramage ponds (such as spray 
evaporation and spray irngation activlties) have been regulated by an "DES p e m t  for non- 
radronuclide analytes Monuclide drscharges have been governed stnctly by DOE cntena 
to date However, DOE received correspondence from EPA m December, 1991 and from 
EPA in conjunction with CDH m June and October, 1992, which mQcated that the basic 
regulatory framework for water management in the dramage ponds would change substantial- 
ly EPA and CDH stated that a new NPDES penmt would regulate lscharges from the STP 
and stormwater drscharges from the developed portion of the RFP pnor to entenng the A-, 
B- and C-ponds The agencies also inlcated hscharges from RFP dramage ponds and the 
operational management of the dramage ponds would be regulated by the requirements 
identified 111 an WIRA untd final actions for these ponds are unplemented as a part of the 
OUs 5, 6 and 7 IAG-related activlties 

Currently, the basic goal of water management at RFP is to  ensure operations and activlties 
are conducted to mmimze impacts to human health and the envlronment, whde achieving and 
mantaming compliance with current environmental laws and regulations This goal rermns 
constant even as management methods and practices, physical facdities and regulatory 
requirements have changed over time The general approach to water management at RFP 
consists of the following policies and practices 

1 Divert upstream storm dramage and irngation dmh flows around the developed 
plant site to isolate the core area and reduce the volume of water subject to 
intensive on-site monitoring and management 

2 Capture and retan stormwater and other flows, as well as transported selment 
from the developed plant site area, in the retention ponds Pnor to release, 
ensure pond water complies with relevant standards 

3 Mantvn the capability to divert and isolate potentially contarmnated flows for 
sampling, analysis and duposition, thereby protecting downstream ponds and 
receivmg waters 

4 kgorously implement source controls for point and non-point contarmnant 
sources potentially affecting surface water 
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5 Implement state-of-the-art technologm for pond moxutormg, modelmg, 
treatment and water quahty management 

6 Mvntvn dun safety to ensure, to the extent possible, that health, safety and the 
environment are protected (An emergency rcsponse plan hias been developed 
for unplemenmon m the event the dams fad) 

Numerous documents descr~be and establish how pond water IS k managed at RFP m the 
context of the above pohues Sometimes the above pohaes arc contdctory to ach other 
For I~~S~;UICC, detention of wacer to allow €or monitonng of that water reduces the capacity 
for stormwater capture Implementation of these pohues has protected downstream water 
users and the general publrc This IMARA Deasion Doaunent is designed to mcorporate and 
coordmate m m g  pond management stratqes and p&ce mth newly-apphed regulatory 
constramts to further lower the m k  

1 3 OBJECTNES AND DISCUSSION OF OBJEClTVES 

This W I R A  process and the final remedd actions for OUs 5,6 and 7 are, by defmtion, nsk- 
dnven activities WIRA activlties are normally conducted to address an immediate threat 
to human health and the environment (an immment hazard) No such Immdate threat is 
known or has been identified as associated with the dmnagc ponds k i o n  2 5 of ths 
WIRA Decmon Document presents a discussion and anaiysis of risks p o d  by chermcal 
contarmnants present m the ponds The results demonstrace that the level of nsk posed by 
the ponds under the current management scheme is quite low In fact, the level of nsk 
associated with these ponds is in the acceptable range, as estabhshed by EPA in guidance 
documents on mtenm measures and final remedial actions 

The objectrve of thu IM/m process is to comprehensively revlew exlstmg pond management 
approaches and evaluate a broad spectrum of management alternatives to determme how 
human health and the environment can be best protected To conduct t h s  evaluation, it was 
necessary to define the broad goal of nsk reduction in tanghle tcfms To thrs end, the 
purpose and go& of the U G  and other applicable regulatory documents were rewewed and 

,scopmg meetings were held with EPA and CDH on this subject These aaivlties identlfied 
the followmg speafic objemves for this IM/IRA Decision Document 

1 Ensure discharges from the RFP ponds comply mth relevant gaze and federal 
standards, mdudmg appropnate ben&h 

2 Dlscontmue the long-term use of Ponds A-l,A-2,31 and B-2 €or contarnment 
and storage of spdls 
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3 Consider and address the hazardous waste unphcations of pond water manage- 
ment 

4 Address water treatment to meet the applicable state and federal standards 
identdied m 1, above 

5 Coorlnate actions called for in IM/m planrung with relevant RFVRI and 
CMS/FS activlties, gwen that the ponds will ultunately be remelated or 
elmnated as part of OU 5, OU 6 and OU 7 clean-up activities 

6 Coordinate pond management activities with future NPDES comphance 
requirements 

By directly addressmg pond water quality and management, this IM/IRA Declsion Document 
indirectly addresses all influent water sources to the ponds These influent water sources 
include stormwater, base flows in the streams, STP discharges, spdls, footing dmn flows and 
groundwater flows captured by the ponds The objectives of this IM/m Decision 
Document, and the relationship of these objectives to the management of the dmnage ponds 
and dramage pond water, are discussed in more detad below 

1 3 1 Discharges from RFP Ponds 

Stormwater discharges from Ponds A 3, A 4  and C-2, as well as combmed stormwater and STP 
discharges from Pond B-5, have been regulated for approxlmately 20 years through the federal 
NPDES p e m t  system This permit system established broad operating cntena for the ponds 
and established numenc standards for discharges from the ponds CDH and EPA recommend- 
ed the new NPDES perrmt no longer apply to the dramage ponds, but only to the STP 
Instead, the ponds will be regulated under conditions specified m this IM/IRA Decision 
Document and the resulting Record of Decision (ROD) 

This WIRA process must consider applicable relevant and appropnate reqwrements for the 
exlsting and proposed actions, these requirements will define the new operating cnteria for the 

,ponds as well as numenc benchmarks both for transfers among the ponds as well as lscharges 
from the ponds The evaluation process for identification of these new requirements, 
documented in Chapter 3, considers both federal and state requirements and results m the 
identification of new numenc benchmarks for pond activities These numenc benchmarks 
include standards for organics, inorganics, metals and donuclides 

I 
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A considerable amount of d y t i c a I  data has been collexzed on water quality at RFP These 
data mdxate that, smce the summer of 1989, &charges from the RFP ponds have consistently 
acheved the numenc standards idendied and proposed wlthltl thrs IMAlU Declsion 
Document for off-site &charges from the h a g e  ponds (these numenc cntena mclude Big 
Dry Creek Segment 4 water quahty standards set by the Colorado Water Quality Control 
Comrmssion [CWQCCD Whereas these CWQCC standards were unenforceable m the past, 
standards adopted through this W I R A  process wdl be enforceable 

1 3 2 Cont;unment and Storage of Spllls 

Presently, Ponds A-1, A-2, 3-1 and B-2 are mamtmed o & h e  and arc avadable for the 
emergency contvnment of s p h  at RFP untd other storage or treatment can be arranged 
Although these ponds are not routinely used for spdl oonuinment, they provl.de an extra 
measure of protecuon for abnormal situations The majony of past spllls have consisted of 
small quantities of matenals that &d not impact any area beyand the Immeclate spd zone 
However, the chromc acid spdl of February, 1989 resulted m the rmew of operations and 
facilities and the creation of an action plan to mmllllze the llkeld~ood of a s& spdl in the 
future6J 

In addmon to those actions identified as a &rea result of the chromc acld spd, there have 
been ongoing site enmronmental upgrade activities, such as those documented in the Spd 
Prevention Control and Countermeasures (SPCC)/BMP Plan' Most of the spd prevention 
activities focus on m n m g  spill occurrences and improvmg mmechate spdl response 

Major activities related to spdls and spill management at RFP d u d e  

1 Reportine of Spill Events RFP personnel have been t d  and instructed to 
report releases greater than or equal to one pound of soiids or one pint of 
liquids 

, 

2 Response to SDills The Hazardous Matends Response Team (HazMat Team) 
was establrshed to promde ZChour response to hazardous matenal occurrences 
at RFP l h  team provldes fast response to any sigdicant enwonmental 
inudenc invohng the release of a d o a c t w e ,  tomc, or h d o u s  matenal, or 
a proicum product 
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3 Incidental Water Manaeement Surface water, groundwater, utillty water, 
process water, or wastewater onpat ing  from incidental sources such as 
construction activities or collection structures 1s controlled, contaned, sampled, 
analyzed and treated or hscharged accordmg to procedures developed by the 
EG&G Rocky Flats, Inc (EG&G) Surface Water Divlsion (SWD) and descnbed 
in the SWD Implementation of the Control and Disposition of Incidental 
Waters' 

4 Cross-Connections to Buildme Footine Drams Piped cross-connections are 
being moMied and c d s  or holes in the foundations or floors of buildmgs are 
being corrected These activities have been undertaken as part of a program to 
identify and correct buildmg cross-connections whch provide potential routes 
for contarmnants withm buildmgs to reach the outside8 

5 Bulk Storape Tanks Materials incompatible with the intended contents and 
conltions of service of tank systems are being excluded by labeling tanks and 
pipes for the proper matenal New storage tanks contaning regulated matenals 
will be constructed with full secondary continmentl0 

6 Loalnq and Unloadmr Areas Tank car or tank truck loadmg and unloadmg 
procedures are being developed to comply with the provisions established by 
CDH, EPA, the Occupational Safety and Health A h s t r a t i o n  (OSHA), the 
Department of Transportation (DOT) and Standard Method-136, Standard for 
Tanks Contaming Regulated Substances" 

Considerable actions are being taken at RFP to :educe the probability of spill occurrence 
However, the risk of spills reaching the dmnage ponds will never be reduced to zero Thus, 
options for changed management activities and altered stnrctures are reviewed within Chapters 
4 and 5 of this WIRA Decision Document to detemne whether the nsk of spills impacting 
the dmnage ponds at RFT can be further reduced 

1 3 3 Hazardous Waste Ramfications Applicable to RFP Drainage Ponds 

Hazardous waste currently generated at RFP w managed accordmg to RCRA intenm status 
requirements or accordmg to RCRA Part €3 P e m t  requirements so that such wastes do not 
impact surface water However, a concern emsts that leachate contammated with a hazardous 
waste, or leachate classdied as a hazardous waste, may enter RFP dmnage ponds This 
concern is based on the existence of IHSSs upgrahent of nearly every pond at RFT If 
leachate from IHSSs mpacts groundwater or stormwater, the groundwater or stormwater can, 
in turn, impact the ponds Consequently, new water management requirements based on 
hazardous waste d i c a t i o n s  potentially applicable to the h a g e  ponds must be identified 

( 

\ 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11/22/93 
Page 1-8 c+&rI introdrcctron 

The evaluation process for the ident&cation of these new requvemcnts 1s documented m 
Chapter 3 of tlus INI/IRA Deusion Document The r d t  of tb mew 1s the identification 
of concerns over leachate from a hazardous waste umt quddpg as o h e d  hazardous waste 
Ths llsted hazardous waste 1s designated an "FOB waste,ff and 1s defmed as multi-source 
leachate denved from the treatment, storage or dsposal of more than one ked hazardous 
waste In particular, landfiil leachate that enters the Landfill Pond from the present landfill 
could qualdy as an F039 hazardous waste The source of ths ledate IS CLreCtly traceable to 
OU 7 (the present landfifl) and wdl therefore be addressed by OU 7 aaiwties Smlarly, 
contammated seeps mst on the hfiide south of the Bserm b a g e  ponds Water flowing 
from these seeps typidly evaporates or re-mfiltrates s d a d  s o h  pnor to reachmg the 
dramage ponds The OU 2 MsSs have been identified as the soume of the contammation m 
these seeps Therefore, these contammated seeps d be ;iddressed by OU 2 actinties 

1 3 4 Water Treatment 

There are two anticipated instances in whch treatment of pond water may be required. (I) 
pond water quahty does not meet water quahty standards €or &charge from the ponds, and 
(2) pond water quahty does not meet water quality standards that apply to the ponds Smce 
the summer of 1989, CLscharges from RFP ponds have consmently met the Big Dry Creek 
Segment 4 water quahty standards Other data indmte the ambient pond water quality 
normally meets Big Dry Creek Segment 5 water quality stm- However, it 1s possible 
that water quality problems may occur in the future to make tmmcnt ildccsslfy Moreover, 
In an industrral setting where ponds have multipk dows, both d-eteaable levcis of 
contarmnants and occasional exceedances of stmgent nummc stm& are vlmally 
inevitable 

Water treatment systems currently avadable to treat dramage pond water consst of fdtration 
and granular activated carbon (GAC) units at Ponds A-4 and G2 These systems are not 
capable of trenmg water €or all potential pollutants Therefore, both avidable methods for 
water treatment and possible new methods for water treatmat 4 be rnvestigatd to 
detemne whether the nsk to human health and the enwronmcnt can be further reduced 
Ths evaluation is conducted in Chapters 4 and 5, with maupaced benchmarks for water 

q ~ a h t y  comphance identdied in Chapter 3, based on a &ded andys~~ of potentially 
applicable regulations 

Pond management must be mrchnated wlth RFVN (site dmnwtedon] and CMSIFS (site 
remedauon) activlties The speafic RFVRI and CMS/FS aaivmcs surd n m d a l  actions that 
will be unplemented at the yilffous ponds are still bemg developbd 
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Performance goals for both the WIRA selected alternative and the fmal actions wdl be 
established using the same nsk assessment process In addmon, remehal technologes and 
alternatives wdl be evaluated wrist the same cntena Thus, the mtenm management of pond 
water will be based upon the same cntena that will govern final remehal actions Since these 
two programs are now based on slrmlar critena, the nsk of these two programs reachmg 
opposite conclusions has been considerably reduced It 1s also important to  note there is 
significant coordmation and communication among EG&G SWD and OU 5, 6 and 7 
Environmental Restoration Management @RM) personnel who are charged, respectively, with 
day-to-day pond management and remehation responsibihty 

1 3 6 Coordinabon of Pond Management mth "DES Requrrcmcnts 

Pond management must be coordmated with NPDES activities NPDES p e m t  applications 
for both STP dscharges and stormwater were made rn 1992 These p e m t  apphcations have 
not yet been acted upon by EPA Until the new NPDES perrmt is effective, the terms and 
conltions of the emsting NPDES p e m t  remam in effect Thu WIRA Decision Document 
will only take effect after the NPDES p e m t  is issued and the momtored dscharge point is 
relocated upstream to the outlet of the STP However, for the purposes of t h s  document, it 
is necessary to anticipate future NPDES p e m t  requirements Since these new NPDES p e m t  
requirements are assumptions, vmances of the new p e m t  from these assumptions may 
influence the conclusions of this IM/IRA Decision Document and affect unplementation 

It appears that future RFP NPDES activities will consist of two separate areas of compliance 
The first area of NPDES compliance will be the STP operations and the application of 
numenc standards to the STP discharge The numenc standards apphcable to STP discharges 
are expected to be Big Dry Creek Segment 5 water quality standards The second area of 
compliance will be the implementation of stormwater BMPs It is expected that the 
stormwater NPDES p e m t  will designate seven specific stormwater monitoring locations and 
will require the preparation and implementation of a Stormwater Pollution Prevention Plan 
to control stormwater runoff quality from the developed portions of RFP No numeric 
standards apphcable to stormwater are expected 

,The activities that will be regulated by these NPDES pernuts are outside the scope of this 
IWIRA Decision Document smce those activities will be subject to a formal pemtting 
procedure and an estabhshed regulatory framework This IM/W Decnion Document is the 
governing document for pond water management where these other perrmt programs end 
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The STP now &&ages to the b a g e  ponds, consequently, the STP is a major concern of 
this IM/IRA Deasion Document If the STP Clscharge comph with Segment 5 standards, 
t h s  &charge will not represent a water quahty problem €or the dramage ponds However, 
it is not possible to ensure all &charges from the STP wdl comply with all apphcable 
drscharge h t s  Therefore, Chapters 4 and 5 of t b  WIRA h i o n  Document explore a 
number of options for alternate routrng of the STP dmharge, as well as alternate management 
of the STP drscharge water These opuons are evaluated to d m m e  whether they result in 
reduced nsk to human health and the envlronment whde std mcctmg other requirements of 
the option evaluation proccss 

Stormwater quality also has a dmct influence on pond water quahty because stormwater flows 
into all of the ponds (even though the majonty of stormwater IS routed around some of the 
ponds, those ponds are still SubJect to stormwater inflows from the watershed immedrately 
adjacent to those ponds) Stormwater management activltles unplanenttd upstream of the 
dmnage ponds wdl be dvectly governed by the stormwater NPDES p e m t ,  and are outside 
the scope of t h s  Ihrl/IRA Decision Document However, stomwater management activmes 
are expected to consist of BMPs designed to improve the quahty of stormwater Chapters 4 
and 5 of this WIRA Decision Document explore addrtronal options for management of 
stormwater influent to the h n a g e  ponds These options are evaluated to dctermme whether 
they result in r e d u d  nsk to human health and the environment while stdl meeting other 
requirements of the option evaluation process 
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Chapter 2 prowdes background and current practice dormation about the Rocky Flats Plant 
P P )  relevant to thu Intern  Measures/Intenm Remedd Action (IM/IRA) Deusion 
Document The man sections withm the chapter dscuss (2 1) site descnption and affected 
environment, (2 2) current pond management practices, (2 3) sources of potential contvnrnants 
affecting the ponds, (2 4) water quahty data summary and (2 5) summary of site nsks 

2 1 SITE DESCRIPTION AND AFFECTED E N V I R 0 " T  

2 1 1 RFP Location Map and Facility Descnption 

RFP is owned by the US Department of Energy (DOE) and operated by EG&G Rocky 
Flats, Inc (EG&G) The plant's histoncal mssion was the development and fabncation of 
nuclear weapons components from radioactive and non-raloactive matenals In January 1992, 
the decision to halt the production of nuclear weapons components was announced RFP is 
currently in transition from a defense production facility to one whose planned future mssions 
include environmental restoration, waste management, mantaming production contingency 
and eventual decontammation and decomssioning 

RFP covers almost ten square mles, occupying Sections 1 through 4 and 9 through 15 of 
Township 2 South, Range 70 West in Jefferson County, Colorado The developed plant site, 
or "core area,' comprises roughly 0 65 square rmles in the center of the propeny and is sur- 
rounded by a buffer zone of approximately nine square rmles (Figure 2-1) The plant is 
bounded on the north by privately owned agricultural land along State fighway 128, on the 
west by privately-owned land paralleling State fighway 93, on the east by In lana  Street, and 
on the south by privatelyswned agncultural land 

The plant location is surteen mles northwest of Denver, Colorado and nme to twelve d e s  
from the communities of  Boulder, Golden and Arvada The communities of Broomfield and 
Westmnster to the east are the closest population centers to RFP These communities have 

'grown substantially in the last decade, and Inlana Street represents one of the current 
boundanes of the City of Broomfield There are approxlmately two d i o n  people withm 
a 5 0 - d e  radius of RFP* Most of the land immedately surroundmg RFP is presently 
undeveloped 
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RFP IS situated at an elevauon of about 6OOO feet on the eastem edge of a geologcal bench 
known locally as Rocky Flats Ths bench is approxmately five des wide rn an east to west 
&rcction To the east, the topography slopes gradually at an average downgrade of 95 feet per 
d e  Approxmately 20 des to the west, the conmend &vide mes to elevations uccecdmg 
14,000 feet2 

2 1 3  Metcorology/Clmatc 

Meteorologc measurements (eg, preapitation, wmd speed) have been made at RFP srnce 
1953 Data collected under the p r o p  are amed at controhg &me ~ ~ I S S I O I I S ,  but is 
also used for surface water management opera~ons For example, preclprtatlon &a arc wed 
to estmate the plant pond d o w s ,  whch are considered m the deusion-malung process €or 
pond releases 

The climate at RFP is charactenzed by dry, cool wmters and warm summers The average 
precipitation for the site is 15 2 mches per year with a range of 7 8 to 24 9 mches based on 24 
years of data (1953-1976)3 Typically, more than 70 percent of the precipitation falls as run 
between Apnl and September 

Relative h m c t t y  at the plant site averages 46 percent, and the annual mean temperature s 
approxlmately 50 degrees Fahrenheit The average wmd veloaty is between 8 and 9 des per 
hour and the number of sunny days averages over 250 annually 

Estunates of yearly evaporation for RFP vary dependmg on yearly precipitation and pan 
constants use Accordmg to National Ocean~c and Atmospheric Admmstration (NOM) data 
for 1956 to 1970, gross shallow lake evaporation averages forty inches per year Net 
evaporauon, which takes into account average precipitation, is approxlmately twenty-sns rnches 
per year' A more recent study estunated RFP total reservoir evaporruon to be between 43 9 
and 46 5 rnches per year with net annual evaporation between 28 8 and 31 3 rnches per year, 
dependmg on the pan evaporation coeffiaent used5 

Vegetation at the site consists of speues representative of short- and mured-grass p m e ,  and 
mcludes grasses, cacti and shrubs Introduced E u ~ s i a n  weeds are also present, and npanan 
vegetation exists along the watercourses A more detailed description of the vegetauon on the 
site can be found rn the Base!lme Biologcsll Charactercution of the Terrestnd and Aquatic 
Habitats at the Rocky Flats Plant - Fmal Repod 
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Ammd Me m the buffer zone d u d e s  speues assouated with western pmnes, the most 
common of which mclude mule deer, coyote, red fox, stnped skunk, pocket gopher and white- 
taded weasel The EG&G 1991 Rocky Flats Plant Site Envlronmentd Report’, wluch 
supplemented the findmgs of the 1980 Envlronmentd Impact Statement @IS)*, found 6 species 
of amphbians, 8 species of reptdes, 23 specles of mammals and 144 bird specles present on 
plant site 

2 1 5 Ecology - Aquatx - Speclfic to Ponds/Stre;lms 

Because of their mtemttent nature, the creeks that cross RFP do not support a sigdicant fish 
population, but mmnows have been observed in Walnut Creek, Woman Creek and most of 
the ponds A sigmficant fish population has also been noted m many of the ponds Seven 
species of fish, mcludmg the whte sucker (Catostomw commmonz), green sunfish (Lepomzs 
cyanellus) and largemouth bass (Mzcroptem salmoKies) were documented as being present M 
the Woman Creek and Rock Creek dramages Each of these seven speaes was listed as 
common in occurrence Two other premously recorded species, the blued1 (Lepomzs 
macrochzm) and rambow trout (Salmo gazrdnm), were not encountered in a recent study but 
may be confirmed once sampling is completed m the Walnut Creek dmnage system6 All of 
the ponds contam algae or vascular plants A detvled survey of aquatic life of the ponds is 
in progress 

2 1 6 Geology/Hydrology/Hydrogeology 

2 1 6 1  Geology 

I 

RFP is charactenzed by alluvial surficial deposits ranging liom zero to 100 feet thick overlying 
less permeable bedrock formations Surficial deposits consist manly of the Rocky Flats 
hlluvium, which is composed of coarse gravel, coarse sand and gravelly clay Lmted 
quantities of groundwater occur in the surficial matenals, typically moving along the top of 
bedrock surface or in the weathered bedrock matenals Three bedrock formations occur in 
the RFP area (from deepest to shallowest) the Fox Klls Sandstone, Lararme Formation and 
Arapahoe Formation These formations are part of the deep aquifer system whch is part of 
the Denver basm Addmonal detds on site geology can be found in R T Hurr’s 1976 
publrcation, Hydrology of a Nuclear Processing Plant Site’ and in each of the site-specdic 
geologc or Operable Umt (Ow charactemation reports 

2 

\ 
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2 1 6 2  Hydrology 

RFP IS located w i t h  four dtvnage bas= (Figure 2-2) These basms mcludc Woman Creek, 
Walnut Creek, Rock Creek and a small basm assoaated with an u~lllamed tnbutary to Blg Dry 
Creek These driunage basms generally traverse the plant from west to east Rock Cnek 
flows through the northeast seaon of the p l a t  sttc and xs not ;iddrcsscd m thrs document 
because it is hydrologxdy unlmpacted by RFP operauons W o r n  Creek and Walnut Creek 
are of particular mterest to tius IM/IRA Dcusion Document These creeks are mtemuttent 
streams tnbutary to Great Western Reservov and Standley Lake, respecuvely The estmatd 
long-term average annual pel& of WaInut Creek and Woman Creek at I n h a  Avenue are 
34 5 and 32 1 acrefeet, respectively These yields are so low that the streams are considered 
essentially dry most of the year except for the summer month @lay through August)" 
Volumes and peak flow rates assmated mth &hour storm events r a n p g  from the &year to 
the 100-year storm are contamed m Table 2-1 

Great Western Reservoir, Standley Lake and Mower Reservoir are located immediately 
downstream of RFP Great Western Reservoir and Standley Lake supply d h g  water for 
five municipalities Broomfidd, Federal Heights, Wcstrmnster, Thornton and Northglenn 
Mower Reservoir receives water from Woman Creek and IS used for agncultural purposes 
Downstream water use IS bemg considered m h s  WIRA Declsion Document with respect 
to how the quahty, quantity and useabdity of dscharges from RFP may be unpacted by 
WIRA activities (It should be noted that reservoir water was not used for the nsk 
assessment in Section 2 5) 

2 1 6 3  Hydrogeology 

Understandmg the hydrogeology of RFP area rests on stud~es conducted since the 1970's, 
includmg the study by Hurr in 19769 and other geophysical mBes conducted by Rockwell 
International, DOE and EG&G Much of the present undemanhg of the groundwater 
system is based upon information denved from approxmately 600 momtonng w e b  on-site' 

Hydradc conductlvlty for the Rocky Flats Alluvium (includmg collumum and the valley fill 
allumum) ranges from 0 3  to 0003 feetiday (104 to 106 cm/sec) with a representative 
conductimty of roughly 0 17 feedday (6x10' cm/sec) These values are much greater than the 
hydradc conduaimty of the claystone in the underlymg Arapahoe Formation, whch ranges 
from approxunately 0 0003 to 0 oooO3 feedday (10' to lo' d s e c )  The claystone acts as a 
relatively tmpermeable barrxer and mpedes downward flow of groundwater, resultmg m a 
dormnantly lateral flow regme to the east along the drainages 
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As groundwater nears the st#p sides of &e +es, numerous seeps or spmgs form where 
bedrock occurs near the sod suxfacc Thus, seeps and spnngs can occur on steep slopes at 
considerable dmances from any surfice water k a g e  Followmg penods of apprcuable 
preapitation, Woman Creek and V h t  C d  gam flow from groundwater over most of 
thev lengths on the plant site Water levels m the Rocky Flats Allurnam fhrctuate m response 
to precipitation patterns In spmg and early summer, the allurnurn 1s recharged 
predormnantly by precrpitauon In the late Summer and early fall, the allovrum 1s generally 
recharged by seepage from streams, &t&e and ponds 

Wetlands are defimed as "those areas that are mundated or saturated by surface or groundwater 
at a frequency and duration suffiuent to SUPPOK, and that under n o d  ummstances do 
support, a prevalence of vegetation typically adapted for Me m samted  sod con&tionsil a 

Natural and man-made wetlands occur along portions of the dramages on the site, around the 
penmeters of ponds and at numerous seeps Many of these latter wetlands occur on relatively 
steep slopes and are well stabilized Wetland vegetation mcludes ~attuls, wdlows, 
cottonwoods, sedges, rushes and forbs 

Certam threatened and endangered bird and animal species have the potential to occur at W, 
but have rarely been observed within RFP boundanes Sensitive plant specles occur m very 
lmted  areas of RFP Sensitive habitat at RFP includes Preble's meadow jumpmg mouse 
habitat, potential Ute 1des'-tresses orclud habitat, forktip three-awn grass areas and raptor 
foragmg areas (pmne dog colonies) These are drscussed in more d e t d  m Section 5 3 

2 1 8 Cultural Resources 

Two archaeologcal surveys of the plant site were conducted to comply with requrements of 
$106 of the National Hmonc Preservation Act of 1966", 36 CFR Part 80On and other fedcral 
and state laws govemng the management of cultural resour~e~'' A total of 51 c u l d  
resources were located in these surveys AI1 of the identdied cultural resources were reIated 
to the histonc Eur0-Amenca.n occupation, except for one isolated artdact affiliated with Native 

,Amencan use of the area None of the identified cultural resources were recommended as 
eligble for h m g  on the National Register of Htstonc Places No further work or evaluauon 
was recommended for these resources 
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2 1 9 Ponds/Drainagcs/Flowpaths - Descnpbon and Maps 

Thu section descnbes the mam surface water features on and around RFP Upstream and on- 
site creeks, ponds, dnches and other water features are shown in Figure 2-3 

The ponds addressed in th IM/m Decision Document are the A- and B-senes ponds, as well 
as Pond C-2 and the Landfill Pond (Section 2 2 1 1 provides more detd  on the purposes of  
these ponds) The four A-senes ponds (A-1, A-2, A-3 and Ad) he northeast of the core area 
along North Walnut Creek, whde the five B-senes ponds (B-1, B-2, B-3, B4 and B-5) lie just 

east of the core area along South Walnut Creek The North and South Walnut Creek dramage 
basins collectively constitute OU 6 There are two ponds in the Gsenes (Pond C-1 and C-2) 
Pond C-1 is a flow-through pond located on Woman Creek southeast of the plant and is not 
addressed m this WIRA Decmon Document The portion of the Woman Creek dramage 
basin within the RFP boundary constitutes OU 5 Pond C-2 is an offchannel pond whch 
is addressed in this IM/IRA Decision Document and collects all stormwater and other flows 
from the southern portion of RFP Also addressed in this IM/m Decision Document is the 
Landfill Pond, which IS located in the north buffer zone immelately downstream of the 
existing RFP landfill The landfill and associated pond are in an unnamed dmnage tnbutary 
to Walnut Creek below the confluence of North Walnut Creek and South Walnut Creek 

The dmnage system for the undeveloped portion of the plant consists of both natural and 
man-made channels Runoff from upstream of the core area of the plant site is lverted 
around the core area of the plant via the McKay Diversion Structure The dmnage system 
for the core area consists of swales, ditches, culvens and storm sewers Core area runoff is 
stored in the RFP ponds for sampling and treatment, as needed, pnor to discharge 

2 1 10 Downstream Water Use and Downstream Considerations - Option B Projects, 
Water fights 

2 1 1 0 1  Option B Projects 

In October, 1990, DOE agreed to fund an off site surface water diversion project known as 
Option B to further reduce any risks posed by RFP to downstream water users The plan 

,includes two categones of components as follows (1) off-site improvements to protect Standley 
Lake water quality, and (2) utilization of Great Western Reservolr for the storage and 
management of  runoff from RFP and the acquisition of an equivalent water supply for the 
City of Broomfield” In general, the purpose of Option B IS to guard agarnst accidental 
releases in the future and is not to serve as a remedial response Although fundmg for Option 

I B is provided by DOE, the Cities of Westmnster and Broomfield are responsible for designing \ 
- and implementing the project 
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Pl-g for the Standley Lake pomon IS m prognss and md& the followmg major 
features 

1 A &version of Smvt Ditch to ensure rts base flow remsuns xn the At& dumg 
storm events, 

2 A &version &e and spdlway on Woman Craelc west of Indana Street to 
capture and store runoff f k m  the Woman Creek watershed dumg the 100-year 
went, 

3 An mterceptor canal to route water from Woman Creek upstream of the 
Church Ditch to Big Dry Creek below Standley Lake Thrs canal may occupy 
the present ahgnment of the Upper Church Ditch, whch wdl have to be 
relocated, and 

4 A pipehe to route h e a r  Ditch water to Standley Lake before it reaches 
Woman Creek 

The Great Western Reservoir replacement portion of the Opuon B project is being 
unplemented and rncludes 

1 The purchase of raw water for the City of Broomfield, 

2 The development of a delivery system from the raw water source to 
Broomfield, 

3 A new water treatment facility for the incomrng raw water, and 

4 A raw water sorage system 

2 1 1 0 2  Water fights 

Water nghts are an essenual element of the selected IMnRA action, but it 1s not appropnate 
, at thls tune to cLscuss the water n+ts lssues assoaated with the various IM/IRA alternatives 
DOE prefers that water nghts not be a part of the IM/W selection m t m a  However, the 
approprme water n&ts aaiwaes u d  be rncorporatcd mto the seiaxed IMnRA alternative’s 
schedule and budget 
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2 2 CURRENT POND MANAGEMENT PRACTICES 

2 2 1 Ponds/Dramagc Basms/Ditches - Current Funchons 

This section of the WIRA Decision Document bnefly addresses current RFP water 
management practices as they affect Ponds A-1 through A4 on North Walnut Creek, Ponds 
B-1 through €3-5 on South Walnut Creek, the Landfill Pond on an unnamed tnbutary to 
Walnut Creek, and Pond C-2 and the South Interceptor Ditch 

2 2 1 1  Ponds 

The ponds addressed in this WIRA Decision Document have several purposes, whch mclude 
continment of surface water runoff, emergency spill contamment and/or contamnent of STP 
effluent to allow for sample collection and analysis All ponds also mtercept some 
groundwater The current destination of the surface water contamed m each pond may be 
transfer to another pond, drscharge to North Walnut Creek, spray evaporation or drscharge 
to the Broomfield Diversion Ditch Table 2-2 summmzes the purposes of each pond and the 
destination of its water Figure 2-4 is a mass balance routing schematic for the ponds which 
serves to quantify the descnption identified in Table 2-2 

. 

2 2 1 2  Dramage Basins and Creeks 

The primary RFP dramage basins and creeks are Walnut Creek, Woman Creek and thex 
dramage basins (Figure 2-3) The upper reach of North Walnut Creek collects water from 
areas west of the core area fence line This water is currently drverted to the McKay 
Diversion Structure by a &version structure in North Walnut Creek and is routed north of 
the Landfill Pond and A-senes ponds The water then converges with the McKay Ditch and 
is eventually dehvered to Walnut Creek downstream of Pond A 4  Runoff in the reach of 
North Walnut Creek below the diversion structure at the west side of the core area bypasses 
Ponds A-1 and A-2 and is collected in Pond A-3 under normal operations 

Woman Creek receives runoff from areas west of RFP, from Rocky Flats Lake ma Smart 
Ditch 2, from portions of the southern and eastern buffer zone includmg the old landfill used 
by RFP pnor to 1968, and u p g d e n t  groundwater, likely from Rocky Flats Lake Runoff 
from the southern portion of the core area flows south toward Woman Creek and is collected 
by the South Interceptor Ditch (SID) pnor to reachng Woman Creek The SID routes the 
runoff water to Pond C-2 where it is monitored for water quahty pnor to drscharge or 
transfer 

i 
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2 2 1 3  Ditches 

Several htches route surface water flows through or around the RFP site (Figure 2-3) They 
are relevant to th s  DM/IRA because they arc generally "losmg" Atches In other words, they 
release groundwater to Rocky Flats dunurn and nzay enhance the movement of constituents 
mto ponds ma augmentation of spmgs and seeps The exmencc and loation of these CLtches 
are important because of the potentd mterference of these CLtches wrth proposed surface 
water management changes Church Ditch and McKay Ditch flows are k e d  around RFP 
b e a r  Ditch connects to Smart Ditch 1 above the ponds and &vats the wper to Woman 
Creek Smart Ditch 2 runs from northeast of Rocky Flats Lake toward Smart Ditch 1 and 
is currently not usable Mower Ditch taps Woman Creek m the eastern portion of the plant 
site and supphes Mower Reservov east of InCLana Street 

2 2 2 Current Regulatory Rcquvcmcnts and Guidance Documents 

A number of regulatory reqrurements and guidance documents currently affect surface water 
management at RFP (1) the 
National Pollutant Discharge Elmnation SystemFederal F d t i e s  Comphance Agreement 
("DES-FFCA), (2) the Colorado Water Qu&ty Control Commission (CWQCC) standards, 
and (3) the Agreement m Pnnciple (AIP) Each of these wdl be h e d  rn more detad below 
followed by Section 2 2 2 4 whch identifies other regulatory requlrexnents of merest 

Those that most hrectly affect pond management mclude 

2 2 2 1  NPDESINPDES-FFCA 

Under the Clean Water Act (CWA), either the EPA Admlnlsrator or states with approved 
programs issue NPDES pemts  that control and limt the discharge of any pollutant to 
"Waters of the United StateP " The State of Colorado has authonty to m e  pemts for 
discharges of pollutants to surface waters pursuant to the CWAi6 and the Colorado Water 
Quality Control Act (CWQCA)" 

The Colorado Department of Health (CDH), through its Colorado Water Quahy Control 
Division (CWQCD), admm~ters the state NPDES progrrrm Because Colorado does not 
currently have the authonty to lssue NPDES pemts  €or €&ral €;lcrtiues, Eavlronmental 
Protection Agency (EPA) Repon Vm in Denver issues and admlnlsters the NPDES p e m t  
for RFP However, Colorado is required to promulgate stream standards for waters of the 
stateI6, and these stream standards are generally incorporated mto €&rid NPDES p e m t s  
The State of Colorado is also reqwred to certdy that any NPDES perrmts issued by EPA for 
federaI fadties comply with Colorado stream standards16 
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The current NPDES perrmt (CO.0001333) c x p d  on June 30, 1989’* RFP fded a tmely 
appkcation for renewal and 1s opentmg under a statutory extension untd a renewal p e m t  IS 

m e d  by EPA In Much, 1991, an FFCA was signed by DOE and EPA whch m&cd the 
RFP NPDES permtt The purpose of the combmed NPDES-FFCAi9 IS to &eve and 
m;lmtaul comphance with water pollution control standards mcluded m RFF”s NPDES p m t  
and to stnctly regulate the treatment and &charge of samtary wastewater from RFP The 
FFCA mandates four general actiwties at RFP to reduce the possibhty of an inadvertent 
release of hazardous substances to the sewage treatment plant (STP) and, subsequently, to 
downstream waters 

1 Upgrades to the STP, includmg mprovd sludge h a n h g ,  IlzstTtlDJentatmn, 
mfluent/efauent mauagemult and mtrs€iiion/derut&ca~on, 

2 Momtormg upgrades ma a de facto modrGcation of the plant’s NPDES perrmt, 
includmg a requirement for whole effluent toxlcity (WET) testmg, 

3 Testing of the water and soil beneath the STP sludge drying beds for possible 
contamnation, and 

4 Development of a comprehensive strategy for h t i n g  hazwdous m a t e d  and 
toxlc substances releases to the STP through mplementation of the 
recommendations of DOE’S report respondmg to the 1989 chrormc acid 
incident 

The NPDES-FFCA” also changed a monitonng point and certam paramexcrs m the NPDES 
perrmt NPDES momtonng points are located at &scharge outfalls for Ponds A-3, A-4,3-3, 
B-5, C-2 and the STP Monitoring for biochermcal oxygen demand (BOD) at Pond 3-3 was 
dscontinued under the FFCA and has been replaced with monitonng for carbonaceous 
biochermcal oxygen demand (CBOD) at the STP outfall to provlde a more accurate 
measurement of STP performance The STP must also demonstrate comphance through a self- 
momtonng progr;un Table 2-5 in Seaion 2 4 2 1 provldes current h t s  and reportmg 
requrements under the NPDES-FFCA p e m t  
, 
2 2 2 2  Colorado Water Quahty Control Comrmssion 

CWQCA” created CWQCC and CWQCD to estabhh use classdication and water qual~ty 
standards for waters of the state On July 10,1989, the CWQCC held an emergency he;vmg 
on classrficauons and standards for Woman Creek and Walnut Creek on RFP As a result of 
t h s  heumg, Stream Segments 4 and 5 were created under the Big Dry Creek Bsm, and a 
water supply classrficauon was adopted for tnbutmes to Great Western Resemoir and Standley 
Lake These tnbutmes lnclude the stems of Woman Creelr and Walnut Creek and the= 
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tnbutmes, excludmg those identdied m Segment 5 Segment 5 mcludes the mam stems of 
North Walnut Creek and South Walnut Creek mcludmg all tnbutmes, lakes and reservoirs 
from thev sources to the outlets of Ponds A 4  and B-5 on Walnut Creek and Pond C-2 on 
Woman Creek (Figure 2-5) 

In December of 1989, the CWQCC held a landmark h e m g  to &cuss establrshmg permanent 
classifications and standards for Segments 2, 3 and 4 of Big Dry Creek In January of 1990, 
the CWQCC formally adopted the new classifications and standards for the streams located 
on the RFP site and for Standley Lake (Segment 2) and Great Western Reservoir (Segment 3) 
The standards for RFP were amended in September 1991 to reflect changes in statewide 
standards Sitespecific groundwater standards were adopted m February, 1991 (see Section 
3 2 4) 

In December, 1992, the CWQCC concluded its hemngs on estabhshing stream standards for 
Segment 5 of Big Dry Creek The C o m s s i o n  accepted a CWQCD proposal to impose 
Segment 4 standards with temporary modifications for nine parameters, includrng a numenc 
level for un-ionized ammonia The C o m s s i o n  accepted several additional modifications to 
Segments 4 and 5 standards put forth by DOE and EG&G to make site-specific standards 
consistent with statewide standards for organic constituents The Commrssion also adopted 
a standard for beryllium Currently applicable stream standards for Segments 4 and 5 (as well 
as Segments 1,2,3 and 6) are contamed in Appendlx A These standards are applicable until 
April 1, 1996 

2 2 2 3  Agreement in Pnnciple 

The AIPZo between DOE and CDH was signed on June 28, 1989 The agreement is an 
extension of a Memorandum of Understanding that was signed between DOE and Colorado 
in 1979 that formalized already-existing arrangements for monitonng and assessment of 
termnal ponds pnor to lscharge The AIP adopted existing programs and created substantial 
new comrmtments by DOE, further formalizlng an already existing program of independent 
monitonng and oversight of RFT by CDH With respect to plant surface water ctscharges, 
the AIP was designed to assure citizens of Colorado that any lscharges from RFP do not 
adversely affect public health and safety or the environment 

Under the AIPa, CDH tests for inorganic and organic chemcals and ralonuclides in RFP 
ponds and the dnniung water reservoirs immedately downstream of RFP Before any water 
is dscharged from RFP ponds, DOE notifies CDH and splrt samples are taken for analysn 
The AIP also requres DOE to conduct a study of possible methods for elmnatmg ctscharges 
to surface waters at RFP Pursuant to this provision of  the AIpao, a zerdscharge study that 
included a number of subordmate studies was recently completed by RFP 
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2 2 2 4  other Rcguiatory Requvements 

Other regulatory requuwnents whch must be considered m the course of pond water 
management at RFP mclude the Interagency Agreement (LAG), the National Contmgency Plan 
(NCP), admtnrstrative requuements of CWA, Colondo statutes concemmg dam safety and 
federal and state water nghts laws The IAG and NCP mandate that pond management 
practices be conducted m complwce with the Comprehensive Enwonmental Response, 
Compensatxon and Liabhty Act (CERCLA) and the Resouroe Conservation and Recovery Act 
(RCM) State dun safety statutes govern the constmcuon, plillzlteillllce and operation of dam 
structures Water nghts laws enswe water use and water management practices do not mpre 
the water nghts of downstream users In zddrtron to perrmttmg actions, CWA also requires 
the preparation of Pollution Prevention P h  (PPPs) and the Implementation of best 
management practices (BMP) to control pollutants and ensure on-ate activ~txcs are m accord 
with practices recommended by field professionals 

2 2 3 Pond Volume Managanent and OpmQons 

2 2 3  1 Operational Protocols 

Water transfers and Ischarges from RFP ponds are schematically illustrated in Figure 2-6 
Pnor to transfers from the Landfd Pond to Pond A-I and from Pond B-2 to Pond A-2, 
discharges from Ponds A 4  or C-2 or spray evaporation operations, EG&G currently subrmts 
a wntten request and obtans approval from DOE, and DOE notlfies CDH and/or EPA 
Spills are handled with mumhate response accordmg to procedure to conmn any potential 
spill routed to Ponds A-1, A-2, B-1 or 5 2 ,  while concurrently EG&G notfies DOE, and DOE 
notifies CDH and/or EPA 

Normal operations for Ponds A-1 and A-2 are to transfer Pond A-1 water to Pond A-2 and 
spray evaporate Pond A-2 water Normal operations for Ponds El and B-2 are to tnnsfer 
Pond B-1 to Pond B-2 and then to transfer Pond B-2 to Pond A-2 for spray evaporation 
Spray evaporation operations are conducted dunng dayhght hours and are not conducted 
dumg unwtable weather conchtiom (hmIty greater than 80 percent for prolonged penods, 

,sustmed wmd speed m excess of 30 mph and/or ar  temperature less than %OF) or after 
continment of suspect water m one of the ponds 

Pnor to mtxating a transfer or spray evaporauon procedure at Pomls A-1, A-2, B-1 or B-2, 
pond water IS sampled and analyzed for Hazardous Substance Lm (HSL) metals, sea-volatde 
and volatde o'g;z~llcs, gross alpha and gross beta, pH and rutrates Operations commence after 
demonstration that Segment 5 stream standards have been met for the parameters anal+ 
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Pond A-4 1s the pond currently used m the Walnut Creek basm for off-site lscharges of FWP 
surface water Water m Pond A-3 or E5 is transferred to Pond A-4 for off-site lscharge 
Dlscharge of water from Pond A-3 to Pond A 4  and transfer of water from Pond B-5 to  A 4  
is ideally imtiated when pond volumes at A-3 or E5 approach 50 percent Pnor to lschargmg 
Pond A-3 water to A-4, samples are taken and analyzed for gross alphdbeta, nitrates (as 
nitrogen), total &solved sohds (TDS), total suspended sohds (TSS), pH and tntium Weekly 
composite samples dumg hscharge are also taken for plutomum, uramum and amencium 
In adltion to the above, chromum and WET samples are also collected for analysis dumg 
transfers of Pond B-5 water to Pond A-4 Pnor to off-site &charges from Ponds A-4 and C-2, 
samples are taken and spht for analysis by CDH, EG&G and an mdependent EPA-reptered 
(CLP) laboratory Normally, lscharge of Pond C-2 is also supposed to be mitiated when its 
volume approaches 50 percent Pond C-2 is &charged wa pipelme to the Broomfield 
Diversion Ditch, prowded Segment 4 standards are met Dlscharges from Ponds A-4 and C-2 
are lscontinued when the ponds are at or below 10 percent of capacity Physical 
measurements of pond water levels are made three times per week 

- As a final check on water quality and for reporting purposes, samples of all lscharges from 
Ponds A-4 and C-2 are collected by daly composites for weekly analyses of plutonium, 
uranium and amencium Tntium, pH, mtrate (as nitrogen) and non-volatile suspended solids 
are analyzed dady, chromum test samples are analyzed monthly whde WET test samples are 
analyzed quarterly per the requirements of NPDES-FFCA Flows from Walnut Creek near 
its intersection with Indiana Street are sampled for radionuclides If Ponds A 4  and C-2 meet 
water quality requirements, DOE typically seeks concurrence from CDH pnor to granting 
pernussion to initiate discharge CDH detemnes the safety of the lscharges as identified in 
the AIP 

Pond water may need treatment if duplicate sampling shows state standards are not met m 
untreated water In response to water quality concerns, treatment systems were established 
at t emnal  ponds A-4, E5 and C-2 b e p i n g  in February, 1990 The consohdation of the 
systems at Ponds A-4 and C-2 was completed in 1991 and included pipelines to route Pond C-2 
water to Broomfield Diversion Ditch, Pond E5 and/or Pond A-4 The consolidated treatment 
system at Pond A 4  consists of two parallel banks of particulate filter stations followed by two 
activated carbon adsorption vessels A total of 8 filter tanks holdmg SIX filters each and four 
20,000-pound granular activated carbon (GAC) vessels are located at Pond A-4 The treatment 
system at Pond A-4 has a maxmum treatment capaaty of 1,500 gallons per m u t e ,  and is 
-tamed and operated on a twenty-four-hour basis when required This system is located 
in a weatherproof enclosure and can be depended on for reasonable operation dumg cold 
weather The system at Pond C-2 consms of four filter tanks and two GAC vessels, is not 
protected from the weather, and is generally not usable from November through March 

T 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11n2L93 
Page 2-16 Chqvter 2 -Site Chmc&m&on and Pnnws Dcsrrrprion 

Normal operations for the Landfill Pond mcludc spray CVIIpomon to control volume 
Dumg Spfulgs wlth heavy preupimion, the pond has experrenced a water balance problem 
whch has resulted m three transfers of water to the A-serrcs ponds Spray evaporation and 
transfers take place followulg the same protocol used for Ponds A-1 and A-2 

2 2 3 2  Volume Management Methods 

Pond volume management rs a key component of pond 0-ons Pond operauod 
spcufications related to volume mamgemmt are pmmdd m Table 2-4 (See Secuon 2 2 1 1 
for desmptions of normal surface water mputs to cht ponds) 

Terrmnll ponds A-4, B-5 and C-2 were designed to handle flows and volumes from the core 
area resultmg from a 100-year storm The current NPDES pcrmtt @ies that these ponds 
retam permanent pools at or below 10 percent, so the remarung 90 percent 1s avadable for 
contamment of Stormwater T h s  10 percent reqwcmens has not been achevable on a routme 
basis smce 1989 Average pond levels are between 20 and 30 percent \ 

The United States Army Corps of Enpeers (COE) recently conducted stability analyses of 
the dams at Ponds A-4, E5 and C-2 and identlfied potential dam stabhty problems under 
current operational practice COE recommended lowemg routme pond levels and &g 
mstrumentation ( e g ,  piezometers) to momtor internal dam condmons These 
recommendations are currently being evaluated Flow and pond level survedances and 
frequencies are shown in Table 2-3 

TABLE 2-3 
FLOW AND POND LEVEL SURVEILLANCES AND FREQUENCIES 

Pond A 1 Bypass flow 3 times per week Also momtored by telemetry 

Ponds A 1 and A 2 Level Weekly Frequency E m d  dunng 
precipitation 

Ponds A 3 and A4 Also m o m t d  by telemetry 

Ponds El and E 2  Level Weekly Frequency IS mcrcased dung 
preclpitauon 

- 

Inlet flow level 3 times per week 

Pond E 5  Level transfer flow weekly 
Inlet flow from STP 

Pond C-1 outlet flow weekly Ais0 momtond by demctry 

Pond G 2  Level 23umesperweek 

Landfill Pond Lcvel Weekly 
South Interceptor Flow 2 3 tunes per week 
Ditch 
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Action levels are spedied on Table 2-4 for Ponds A-1, A-2, B-1, B-2 and the Landfill Pond, 
and represent the current definition of potential emergency conchions at these ponds Action 
levels are not spdied on Table 2-3 for Ponds A-3, A-4, B-5 and C-2 For Ponds A-4, B-5 and 
C-2, a senes of seven action levels and correspondmg response actions are defined m the 
Emergency Preparedness Implementation Plan @PIP) for Water Detention Pond Dam 
Fadure21 Ths procedure requres remion to reflect the fmdmgs and recommendations of the 
COE Stabhty Analysis" A narrative descnption of currently recommended actions to be 
taken under emergency condmons at these ponds 1s gven below The purpose of these actions 
is to prevent overtoppmg, uncontrolled &scharge and/or actual dam fdure 

Dunng emergenues affecting the A-senes ponds, Pond A-1 is transferred to Pond A-2 or water 
from Pond A-2 is pumped to Pond A-1, dependmg on the avadable capaaty of each pond, if 
both of the followmg condmons exm 

1 Pond A-1 water elevation is within 1/2-foot of the spdlway or Pond A-2 water 
elevation is within one foot of the drop structure (action levels), and 

2 Further storms are prelaed or other factors prohibit spray evaporation to 
reduce volumes below the action level 

For emergencies affectmg the B-senes ponds, water from Pond B-1 is transferred to Pond B-2 
and then water from Pond B-2 is transferred to Pond A-2 if both of the following conditions 
exist 

1 Pond B-1 water elevation is within 112-foot of the spillway and/or Pond B-2 
water elevation is within one foot of the drop structure (action levels), and 

2 Further storms are predicted or other factors prohbit spray evaporation to 
reduce volumes below the action level 

During emergenaes affectmg the Landfill Pond, water may be transferred to Ponds A-1 and 
A-2 if the water level is withm one foot of the spillway and further storms are prechcted or 
other factors prevent spray evaporation to reduce volume 

For emergency condmons affectmg Ponds A-3, A-4, E5 and C-2, response actions rnclude 
transfers to any other avadable pond, water diversions and emergency &charges, regardless 
of water quality condmons 

i 
All emergency operations must be consistent with procedures contamed in the EPIP for Water 
Detention Pond Dam Fdure2’, mcludmg speclfic requirements for notlfication, reportmg and 
documentation 
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TABLE 24 
POND OPERATIONAL SPEClFlcATIONS 

Pond A-1 
Mvtmum Elmuon 5829 1 140 4 30 100% 

Aaion L e d  5828 6 1 24 3 81 88 6% 

N o d  Ope~~onaI 5827 3 084 2 58 6096 
R;m%e 5825 9 0 42 1.29 30% 

Pond A-2 

h4axmum Elmuon 5816 9 6 03 18 51 10096 

Action Lewl 5815 9 5 21 15 99 86 4% 

Normal Operational 5813 7 362 11 11 60?6 
h g e  5810 4 181 5 56 30% 

Pond A 3 

Mvumum Elmuon 5793 0 12 4 38 06 100% 

N o d  Operauonal 5788 1 62 19 03 50% 
5781 5 12 368 10% 

Pond A 4  

Mvumum Elevation 5757 9 32 5 99 75 100% 

Normal Operational 5753 3 21 1 6436 65% 
Range 5741 0 33 10 13 10% 

Pond El 

Ihuxnum Elmuon 5882 0 0 53 163 10096 

Acuon Level 5881 5 0 43 1 32 81 1% 

N o d  openuon?l 5878 5 0 33 1 01 60% 
i 0 17 0 52 30% 

Mvumum Elcvauon 5868 9 156 4.79 100% 

Amon Level 5867 9 1.25 304 80 1% 

N o d  Openuod 5866 8 0 94 2 88 60% 
5864 6 0 47 144 30% 

h g e  5877 5 

Pond E 2  

r.- 
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TABLE 2-4 
POND OPERATIONAL SPECIFICATIONS 

(Continued) 

c- 
Pond (f-1 @a4 (==fbct) %=*Fa 

Fkmtmn capauq Perealtof 

Pond B 3 

Maximum Elevation 5851 7 0 57 175 100% 

Action Level N/A N/A N/A N/A 

Normal Operational 5849 7 0 260 0 80 45% 
Range 

Pond B-4 (flow through) 

Maximum Elevation 5835 8 0 18 0 06 100% 

Action Level N/A N/A N/A N/A 

I 0 18 I 0 06 I 100% Normal Operation 5835 8 

Pond B 5 

Maximum Elevation 5803 9 24 0 73 66 100% 

Normal Operational 5796 5 12 0 36 83 50% 
Range 5785 8 2 4  7 37 10% 

Landfill Pond 

Maximurn Elevation 5921 0 7 52 23 08 100% 

Action Level 5920 0 6 65 20 41 88 4% 

Normal Operational 5917 0 4 51 13 84 60% 
Range 5912 5 2 26 6 94 30% 

Maximum Elevation 5765 3 22 8 69 98 100% 

Normal Operational 5760 3 11 4 34 99 50% 
Range 5753 5 2 3  7 06 10% 

Total Capacity 109 31 335 51 
(excludme; Pond B-4) 

i 
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2 3 SOURCES OF POTENTIAL CONTAMINANTS AFFECTING THE PONDS 

Several sources of potential contammation are associated mth water management at RFP for 
the purposes of t h s  W I R A  Decision Document These contarmn?nts may be found withn 
groundwater, surface water, soils and wastes at RFP, and may combrne or leach into 
groundwater or surface water that eventually reaches the drvnage ponds Potential sources 
of contarmnants are identified below 

1 Previous releases mcludmg remobhation of contvlllnants from release sites 
identlfied in the fistoncal Release Report (HRR)S 

2 STP &charges containing contmnants m unacceptable levels, 

3 Discharges of treated water from mtenm or final actions at operable units, 

4 Landfill leachate, 

5 New on-site spills and releases that reach the dmnage ponds, and 

6 Other sources of  contarmnants such as d~esel spills, open fields, lawns, rooftops, 
parking lots, sidewalks, roadways, algal blooms and the 460 outfall 

Less significant sources of contammation may include atmosphenc deposition, sedments 
within the ponds that may become resuspended and flows from Cod Creek &versions which 
pass through the site Stormwater runoff is also a potential source of contaminants and is 
dscussed as it relates to remobilization of contammants from prewous releases (see Section 
2 3 1) Sedment resuspension is incorporated into the b i o n s  of the STP discharge (see 
Section 2 3 2) and the Landfill Pond (see Section 2 3 5) Natural sources of contarmnants such 
as manganese, iron, urmum, radium and thonum were not evaiuated in this document 
Although numerous investigations are currently ongomg or planned for the future to 
definitively identdy sources of contarmnants, the pnmary source 1st is considered adequate for 
the purposes of identifying likely contilllllnants of concern (COCs) as well as selectmg and 
screening practical water management and treatment technologes that should be considered 
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2 3 1 Previous Releases - Remobilization of Contamnants - Histoncal Release Report 

RFP operations generate nonhazardous, hazardous, rahoactive, and mxed hazardous and 
radioactive waste streamsU Hazardous substances which have been detected in the 
environment in and around RFP include various radionuclides, nonradioactive metals, volatile 
organic compounds (VOCs), sem-volatile organic compounds and inorganic ions These 
substances have been released to the environment through past residue and waste management 
practices that were legal at the time (e g , waste incineration, discharges of  contarmnants to the 
dramages or waste burial) and unplanned events such as leaks, spills and fires The locations 
at which these materials were released or currently reside are identified as individual hazardous 
substance sites (JHSSs) These IHSSs are defined in the IAG as ’ individual locations where 
hazardous substances have come to be located at a discrete area within the larger ‘Site’ ’‘ ’ 
In addtion to IHSSs, herbicides which have been applied in the past at various locations at 
RFP have also been detected in the environment at unacceptable levels 

The IAG identifies 178 separate IHSS locations at RFP These IHSSs are grouped into 16 OUs 
for purposes of conducting field investigations and remediation activities A number of  the 
IHSSs consist of multiple release locations which are grouped together as a single IHSS because 
of similar contarrunant characteristics or site conditions A description of the events that led 
to the creation of each potential area of concern from which EPA and CDH identify IHSSs 
is provided in the HRR The HRR contins a listing of spills, releases and/or incidents 
potentially involving hazardous substances occurring since the inception of RFP based 
primarily on historical records Detailed field investigation activities have not yet been 
completed at many of the 16 RFP OUs, and therefore most of the IHSSs have currently been 
Characterized only on the basis of historical information The HRR information is used as a 
starting point to identify hazardous constituents potentially present in the environment at 
RFP Specific documents prepared on the issues of characterization or remediation of each 
IHSS or OU may contam more complete or detaded information on the contaminants at that 
particular IHSS or OU 

Specific or historic data on concentrations of contaminants at sites within a given OU are 
currently avalable only for OUs 1 8, 10-14 and 16 No data are currently avadable for OU 9 
or OU 15, although the types of contarmnants most likely to be present at these locations can 
be predicted based upon histoncal operations Because the OUs are typically addressed 
separately from the dramage ponds, OU-specific data are provided in Appendix B for 
informational purposes and are summarized by maximum and minimum analyte 
concentrations detected sitewide in the groundwater, surface water, soils and sehments at the 
OUs These OU data are based on both histoncal data and more recently generated 
information 

, 
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In addmon to the 16 OUs, an Industnal Area IWIRA project is also underway at the current 
time The Industnd Area W I R A  wdl address the RFP area typically known as the core area 
and is primarily in support of anticipated decontarmnation and decommissioning activities 
Avadable data for this area are being revlewed and appropnate actions addressmg water quahty 
data and water management are being planned as part of the document The Industnal Area 
WIRA will also consider the need for upgraded monitonng in order to fully support 
anticipated decontarmnation and decommissiomng actiwties 

Contarmnants present at IHSSs and OUs are relevant to ths  IM/IRA Decision Document 
because they may be transported m stormwater runoff to the ponds Although plans and 
programs have been (and are being) developed to reduce the transport of c o n t m a n t s  in 
stormwater, management of the h n a g e  ponds must consider the possibihty of contvlllnatcd 
stormwater reachmg the ponds Direct discharge from OUs may also affect pond management 
and is addressed m Section 2 3 4 

2 3 2 STP Discharges 

The STP lscharge may contam COCs based on the following scenarios 

1 The past release of contanunants or matenals to the STP (these matenals may 
have become resuspended from contammated sludge or sedunent), 

2 The current release of contaflllnants or matenals to the STP, 

3 The infiltration or inflow of contmnants or matenals entering sanitary sewer 
lines to the STP influent, and/or 

4 Creation of compounds through chlonnation of the STP effluent 

IGstoncal RFP operations introduced a number of compounds or matenals to the STP in 
decontarmnation laundry wastewater and other wastewaters that are no longer considered 
suitable for lscharge to the STP (H~stoncal dscharge l i n t s  for donuclides were higher 
than the current stnngent dscharge standards, thus, RFP histoncal dscharge practices were 
in keeping with standards protecting human health at that tune ) Some of the compounds and 
matenals that were &charged to the STP are known to have contnbuted to radionuclide 
contammation of sdments  in the on-site dramage ponds and off-site Great Western Reservorr 

, 
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Contaminants may also still be present in sediments and sludge that have accumulated in the 
sanitary sewer lines and in the STP, although many of the sewer lines have been replaced, 
lined and cleaned in recent years The potential for resuspension of these contammated 
selments and sludge into the STP effluent is considered to be at least partly responsible for 
the current EPA designation of the STP sludge as a low-level radioactive contammated waste 
Although the possible presence of contarmnants and materials in the STP effluent is expected 
to decrease with time, the possibility of the presence of such materials should be considered 
for STP effluent water management as well as pond water management 

A second potential source of contammation in the STP effluent is current releases Although 
numerous preventive measures are avadable to protect the STP from unacceptable 
contamnation, accidental spills and releases will always be a potential source of contarmnants 
Forty-two industrial waste streams totaling some 7 MG/yr are routinely discharged to the 
STP These streams are strictly screened for hazardous waste In addition, lscharges from 
small cooling towers may also be infrequently discharged to the STP Based on routine flows, 
these industrial waste streams account for IO percent of all flows to the 

A third potential source of contaminants in the STP effluent is from the infiltration or inflow 
of materials and compounds into the sanitary sewer lines that lead to the STP These 
materials and compounds may be present in the environment at RFP as a result of past waste 
management practices and spills These materials and compounds may be present in 
groundwater, surface water, stormwater or in soils, and may find a route of entry into the 
sewer lines that lead to the STP To address this problem, many of the older sewer lines 
leading to the STP have been sleeved As site groundwater and general environmental 
characterization becomes more detaded, any sources of contammated infiltration and inflow 
will be identified and considered for remediation However, until that time, it is necessary to 
address the possibility of contaminated infiltration and inflow occurring to the STP influent 

A final source of contarmnants in the STP lscharge is the creation of compounds through 
effluent treatment Chlorination of the effluent can create compounds such as trihalomethanes 
for which water quality standards have been set These new compounds created through 
chlonnation can impact avadable and viable water management activities 

I , 
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2 3 3 New On-nte Spills/Relcases 

The policy of RFP is to reduce to an absolute mnimum the instances in which spills and 
releases of hazardous or radioactive matenals occur at RFP Exlstmg programs, including the 
Chemcal Trackmg system and Spill Prevention Control Countermeasures (SPCC)/ BMP Plan, 
currently address these sources However, it is not possible to reduce the nsk of spills and 
releases to absolute zero Thus, new on-site spills and releases that may madvertently pass 
through the STP or that lrectly mpact a pond are a potential source of contarmnants in the 
dmnage ponds Management of RFP drainage ponds should consider the possibility of 
contamnants reaching the ponds as a result of  new on-site spills and releases 

2 3 4 Discharges from OUs/Idenafied OU COCs 

The lscharge of treated water to dramages on plant site is currently talung place from OUs 
1 and 2 OU 1 addresses the 881 Hdlside, and OU 2 addresses the 903 Pad, Mound and East 
Trenches The source of water treated at OU 1 is groundwater and infiltrate, whle the source 
of water at OU 2 is a combmation of groundwater seepage and surface water runoff The 
treatment systems at these OUs are IM/IRAs with the OU 1 system hchaqpng into the SID 
and the OU 2 system Ischaqpng in South Walnut Creek upstream of Pond B-5 The effluents 
from these intenm actions are currently treated for mhonuchdes, metals and 0rga.m~ 
compounds prior to discharge Flows for OU 1 are approximateiy 30 gallons per mnute, 40 
hours a week, and flows for OU 2 are approzumately 15 gallons per mnute up to 24 hours 
a day, seven days a week These flows vary depending upon precipitation and season 

As OU charactenzation and remediation proceeds, more hscharges of treated water to the 
dramage ponds may occur These dscharges, future discharges of a s d a r  nature, and the 
potential for upsets should be factored into any proposed modifications to pond water 
management This is especially important because dscharges from intenm or final actions at 
OUs are most likely to take place upgradent of the dramage ponds addressed in this WIRA 
Decision Document The majonty of the OUs have not formally identified COCs, however, 
contmnant levels are avadable through the Final Feasibility Studm Plan and are contvned 
in Appendm B 
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2 3 5 Landfill Leachate 

The landfill was designed for the disposal of RFP’s non-radioactive solid waste Use of the 
landfill began in August, 1968, and the landfill is still in use at this time The non hazardous 
waste cfisposed of at the landfill includes office trash, paper, rags, demolition materials, empty 
cans and contamers, used filters from the filtration of machining oils and coolants and vmous 
electrical components Addtionally, dried sanitary sewage sludge, solid sump sludge and other 
mscellaneous sludges were lsposed of in the landfill during the 1970s In 1986, it was 
determned that some of the wastes being placed in the landfill were hazardous wastes 

The four general categones of hazardous waste streams dsposed of in the landfill included (1) 
partially filled contamers of p u t ,  solvents, degreasmg agents and foam polymers, (2) wipes 
and rags contammated with these materials, (3) used filters that may have contamed hazardous 
constituents, and (4) metal cuttings and shavings coated with hydrauhc oil and solvents Since 
1986, no materials currently defined as hazardous wastes were sent to the landfill However, 
the landfill is being regulated as a former hazardous waste disposal site and is currently known 
a s O U 7  

Following the identification of contarmnants in landfill leachate in 1973, two ponds were 
constructed east of the landfill for the purposes of environmental monitonng In 1981, the 
more western pond at the landfill was filled to allow eastward expansion The East Landfill 
Pond, referred to as the Landfill Pond in this document, is still in existence The current 
primary sources of contammation in this pond are leachate generated from the wastes disposed 
in the landfill and leachate-contamnated groundwater Secondary possible sources of 
contamination in the pond include stormwater tributary to the pond and the pond sediments 

2 3 6 Other Sources of Contamnants 

Other sources of COCs pertinent to this IWIRA Decision Document include algal blooms, 
diesel spills and the Buillng 460 outfall 

Algal biomass may contnbute significantly to the BOD content of pond water during the 
summer months An abundance of algae may cause other potentially adverse water quality 
changes including dissolved oxygen depletion and increased pH Algae can also elevate 
dissolved metal concentrations 

Diesel fuel spills to dmnage ponds at RFP have occurred These spills are caused by the use 
of portable pumps and diesel-powered generators used to transfer and discharge water 
Although the volume of diesel fuel subject to this type of release is relatively small (tanks 
associated with these activities are typically either 8 or 40 gallons in size), the close proxlmty 
of these tanks to the ponds makes it more likely that any problem with the tanks would 
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impact the ponds Whde secondary contamment IS in place at all portable pumping operations 
that involve lese1 fuel, history indntes that the possibility of dtesel spills to dmnage ponds 
nonetheless exLsts 

The Buillng 460 outfall is a storm sewer that conveys stormwater from the general Buildmg 
460, 444 and 440 area to the SID Hutoncally, thts outfall was routed over the onpal  
landfill untd the pipe broke, resultmg in erosion of the surface of the onpal landfill This 
problem was corrected by reroutmg the storm sewer to  east of the ongmallancKl while still 
drschargrng to the SID The outfall 1s still an area of concern with respect to potential impacts 
on dramage pond water quality due to the presence of processing matenals in Buildtngs 440, 
444 and 460 These matenals include both water-soluble mschnmg coolants and lubricants, 
fuels, hazardous matenals and some radioactive matenals Bdchng 460 IS still used in l i m e d  
operations whch generate metal scraps coated with TrunsoP that are stored in dumpsters 
outside the buddmg Secondary contarnment IS prowded for the dumpsters, which seldom 
accumulate more than two inches of TrrmsoP Matenals stored in these areas could have an 
impact on stormwater quahty if spills or other releases occurred during a precipitation event, 
or if the spill was of such quantity as to reach the d e t s  for the 460 outfall However, severe 
impacts are unllkely since few matenals are stored outside and secondary contamment is 
provided for all large quantities of liquids which are stored outside 

2 4 WATER Q V U m  DATA SUMMARY 

A vmety of wager qudity momormg efforts occur at RFP These efforts fall into three 
general categones background water quality charactenzation, regulatory monitonng 
requirements and ambient water quality charactemation The purpose of background water 
quality charactenzation is to provide a basis €or compznson and identification of added 
environmental contvnrnation Regulatory monitonng of pond water management activities 
IS required to assess compliance with requirements of the CWA and AIP Ambient water 
quahty charactemation provides an understanding of normal water quality so that dewations 
from normal may be qulckly identified and addressed A current llst of surface water 
momtonng activities occumng at RFP is contamed in Appendlx C 

The data summary used in the nsk assessment (Section 2 5) is prowded m Tables 1-5 of 
Appenchx D These tables provide data on a pond-by-pond basis includmg donuchdes  
(Table l), metals (Table 2), dssolved metals (Table 3, water quality parsuneters Fable 4) and 
volatile/senu-volatile orgmcs (Table 5) The relevant CWQCC standards, percent 
exceedances, mean values and 85th percentile values are prowded for each parameter 
Interpretation and applicauon of these data are prowded in the nsk assessment section (section 
2 5) 
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2 4 1 Background Water Quality Investigations 

This section describes various programs and data collection efforts employed to charactenze 
background water quality at RFP These include 

1 Background Geochemcal Characterization Reports, 

2 Off-site Reservoir Monitonng, and 

3 Seep Monitoring and Characterization 

2 4 1 1  Background Geochemcal Charactenzation Program 

The Background Geochemcal Characterization Program at RFP was conducted from 1989 
through 1992 for the purpose of Characterizing background conditions in areas surrounchng 
the plant The resulting chemcal data were summarized to provide a basis for companson 
with non background areas of RFP and to help identify and assess potential environmental 
contamination The geochemistry of surface water, seep water, sediments, groundwater and 
geologic materials was Characterized under this program Samples were collected at stations 
in buffer zone areas west, north and south of the man plant The samples were analyzed for 
radioactive isotopes (total and filtered), EPA target analyte list (TAL) metals (total and 
filtered), the EPA target compound list (TCL) organics, major anions and indicator parameters 
such as pH, specific conductance and TDSs 

Surface water background stations (see Figure 2-7) were sampled at SWO4-SWO7, SW41, SW80, 
SW104, SW107 and SW108 Surface 
water stations SW127, SW130 and SW134-137 had not yet been sampled at the time of the 
1992 report Nine sediment stations were also sampled at SED04 and SED16-23 Sediment 
stations SED018 19 and SED21 were seep sediment stations Surface water stations were 
sampled on a monthly basis during 1989-91 and on a quarterly basis during 1992 The surface 
water chemstry data were tested for significant differences in chemstry between Rock Creek 
and Woman Creek, as well as for hfferences in quarterly mean concentrations No systematic 
seasonal vanation was apparent in mean concentrations of chermcals in surface water 
However, some hfferences in chermstry between Rock Creek and Woman Creek were 
identified More detad may be found in the 1992 Background Geochemcal Characterization 
Report26 

SW80, SWIM and SW108 were seep water stations 

I * 
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2 4 1 2  Off-site Reservoir Monitonng Program 

Annual background samples were collected from Ralston, Dillon and Boulder reservoirs, and 
from the South Boulder Diversion Canal at distances ranging from 1 to 60 mles from RFP 
Ths monitonng program began in the early 1980s and was Qscontinued in October, 1992 
Samples were collected for background levels of plutonmm, uranium, amenawn and tntium 
Concentrations of these constituents m the regonal reservoirs hsted above averaged 026 
percent or less of the &wed concentration p d e  @CG) DCGs are DOE standards for 
release of radronuchdes based on the concentration of a donucl ide  that would result in a 
1Wrmllirem per year effective dose equivalent under chromc exposure concbtions DCGs are 
discussed in greater detvl in the 1991 Annual Envlronmental Momtormg Report7 

In addrtion, reservoir water quality data were compand with mne Denver area commumty 
drrnkrng water supphes There were no significant clfferences identified m d o n u c h d e  
concentrations between these data sets 

2 4 1 3  Seep Monitonng and Characterization 

As mentioned in Section 2 4 1 1, the Background Geochemd Characterization Reportz6 also 
characterizes seep water quality Three seep water stations (SW80, SW104 and SWl08) were 
sampled on a monthly basis from 1989 through 1991 (Figure 2-7) Parameters sampled 
included total and dissolved metals, total and dnsolved donuclides, physicaUbiologcal 
parameters (e g ,  pH, lssolved oxygen, sulfate, total Qssolved solids) and volatile organic 
compounds Seep water chemstry data were tested usmg parametnc Analysis of Vmance 
(ANOVA) and non-parametnc ANOVA methods for sigmficant ddferences in geochemstry 
between seasons There was no significant difference in mean concentrations for these 
constituents, although insufficient data rendered many of the statistid tests inconclusive 
SW80 had elevated sulfate values relative to all other seep stations These elevated sulfate 
values are believed to reflect elevated sulfate whch is found in Rocky Flats duvlum 
groundwatep 

2 4 2  Regulatory Water Quality Reporting (Discharge Monitonng Reports STP 
Discharges, Off-site Discharges) 

2 4 2 1  Discharge Monitonng and Reporting Required by the Clean Water Act 

The "DES p e m t  program (discussed in Section 2 2 2 1) controls the release of pollutants 
into waters of the United States and requves routme monaonng and reportmg of results The 
NPDEP permt as modrfied by the FFCA'* identlfies SIX momtormg points for control of 
drscharge, three of these Qscharge pomts, Ponds A-4, B5 and C-2, are capable of hschargmg 
water off-site Based on stream segment water qudity standards for constituents most 

I k 
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commonly found in municipal wastewater treatment plant effluents, the limitations placed on 
RFP’s water discharges were initially the same as what mght be expected for any city 
treatment plant (”able 2-5) After the chromic acid incident of 1989, the NPDES permt terms 
were modrfied by the NPDESFFCA’’ to elimnate two discharge points which had been 
inactivated (the Reverse Osmosis Pilot Plant and the Reverse Osmosis Plant) and to include 
new monitonng parameters at the other discharge locations The revised NPDES permt 
terms went into effect in April of 1991 and are summarized in Table 2-6 for the SIX 

monitonng points 
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TABLE 2-5 
NPDES MONITORING LOCATIONS, EMITS AM) REPORTING 

REQUIREMENTS OF 1984 PERMlT 

LocatioxdAnal yte 

Discharge 001 (Pond B-3) 
pH (standard u ~ t s p  
Nitrate as N (mg/L) 
Total Suspended Soiids (mg/L.) 
Total Residual Chlonne (mg/L) 
Total Chromum (mg/L) 
Total PhosphoNE (mg/L) 
BOD: (mg/L) 
Fecal Coliform (#/lWml) 
011 & Grease 
Flow (MGD) 

Dlscharge 002 (Pond A 3) 
p f l  (standard unitsu)' 
Nitrate as N (mg/L) 
Flow (MGD) 

Dlscharge 005 (Pond A-4) 
Non Volatile Suspended Solids 

Flow (MGD) 
(4L) 

Duchargc 006 (Pond B 5) 
Non-Volatile Suspended Solids 

Flow (MGD) 
(m&) 

Duchargc 007 (Pond C 2) 
Non Volatile Suspended Solids 

Flow (MGD) 
(mg/L) 

Duly 
Mvumum 
VdUe 

9 0  
N/A 
N/A 
0 5  
0 1  
12 
25 
N/A 
No V l s d  
RPT 

9 0  
20 
RPT 

RPT 

RPT 

RPT 

RPT 

RPT 

RPT 

7 Day 
MVUnUm 
Average 

N/A 
20 
45 
N/A 
N/A 
NfA 
N/A 
4oob 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

3O-Day 
Mpunum 
Avenge 

N/A 
10 
30 
N/A 
0 05 
8 
10 
2w 
N/A 
RPT 

N/A 
10 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

MmmumRapued 
Sample Frrquntcy 

Uweek 
l/week 
l/week 

Z/month 
2/W#k 
l/wcck 
I/weck 
Dady 
Continuous 

M Y  

Dally 
Daly 
Cont muous 

Dally 

Continuous 

h d Y  

Continuous 

DdY 

Continuous 

J 

'pH da~ly minimum value - 6 0 
bFecal coliform averages calculated by geornevlc rather than normal mean 
'Report only, no Iimitauon placed on t h s  d y t e  by permit 
"BOD, - Fiveday Biochermcll Oxygen Demand 

Note Discharge 003 (Reverse Osmoss Plant) and Dacharge 004 (Reverse Osmosls Pdot Plant) were moved 
from service pnor to 1989, and are not included in thls table for darsty -9 
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TABLE 2-6 
NPDES MONITORING LOCATIONS, LIMITS AND REPORTING 

REQUIREMENTS AS MODIFIED BY THE FFCA (EFFECTIVE APRIL 1991) 

Location/Anal yte Daily 
Maximum 

Dscharge 001 (Pond B 3) 
Total Suspended Solids (mg/L) RPF 

CBOD, Demand $Day (mg/L) RPT 
BOD,' \mg/L) RPT 

Nitrates as N (m L) N/A 
Total Residual C fi orine (mg/L) 0 5  

7 Day 
Maxlmum 
Average 

N/A 
N/A 
N/A 
20 
N/A 

30-Day Minimum Required 
Maxlmum Sample Frequency 
Average 

RPT I/week 
RPT I/week 
RPT Uweek 
10 l/week 
N/A Dvly 

Ducharge 002 (Pond A 3) 
pH (standard units)' 9 0  N/A N/A 
Nitrates as N (mg/L) 20 N/A 10 

Dacharge 005 (Pond A 4) 
Non Volatile Suspended Solids 

Flow (MGD) 
Whole Effluent Toxicity (WET) 
(LC50)d 
Total Chromium (pg/L) 

Ducharge 006 (Pond B 5) 
Total Chromium org/L) 
Non Volatile Suspended Solids 

Flow (MGD) 
Whole Effluent Toxicity (WET) 

(mdL) 

(mg/L) 

(LC50) 

(Table continued on following page) 

RPT 

RPT 
RPT 

50 

50 
RPT 

RPT 
RPT 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 

Daily' 

Continuous 
Quarterly 

I/month 

l/month 
h l y e  

Continuous 
Quarterly 

'pH daily minimum value 9 6 0 
bFecal coliform averages calculated as geometric mean rather than arithmetic mean 
Report only, no limitation placed on this analyte by permit 
dm test results are reported as the percentage of effluent concentration required to cause lethality to half the test organisms 
within the time period specified (LC50) Cenodaphma are tested for 48 hours, Fathead Minnows for 96 hours 
The monitoring for nonvolatile suspended solids is only required for dscharges through the normal outlet works from the 

ponds It is not required for water lscharged from the ponds by means of pumping or water transferred from one pond to 
another pond 
$OD, - Five-day Biochemical Oxygen Demand CBODS = Fiveday Carbonaceous Biochemical Oxygen Demand 

k 
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TABLE 2-6 
NPDES MONITORING LOCATIONS, LIMITS ANI) REPORTING 

REQUIREMENTS AS MODIFIED BY THE FFCA (EFFECTIVE APRIL 1991) 
(Continued) 

LocatiordAnalyte 7 Day 30-Day h m u m  R e q d  
Mwmum Ivhumum Sample Frequency 
Average Average 

DJY Mvrimum 

Dmharge 007 (Pond C 2) 
Total Chrormum (Irg/L) 50 N/A N/A Vmonth 
Non Volatde Suspended Solids RPT N/A N/A Dadf 

Flow (MGD) RPT N/A N/A Continuous 
(mg/L) 

Whole Effluent Toxlcity (LCSO) RPT N/A N/A QUvterly 

Dmharge STP (995 
pH (standard units). 
Total Suspended Solids (mg/L) 
OJ & Grease (mg/L) 
Total Phosphorus (mg/L) 
Flow (MGD) 
Total Chromium (pg/L) 
CBODS (mg/L) 
Total Residual Chlorine (mg/L) 
WET testd 
Fecal Coliform (#/lOOml)b 

9 0  N/A 
N/A 45 
No Visual N/A 
12 N/A 
N/A N/A 
100 N/A 
25 N/A 
N/A RPT 
N/A N/A 
N/A 400 

N/A 
30 
N/A 
8 
N/A 
50 
10 
RPT 
N/A 
200 

M Y  
2/week 
DdY 
2/week 
Continuous 
l/week 
2/week 
Dvly 

Uweek 
Qwrterly 

pH daily minimum value - 6 0 
bFecal coliform averages calculated as geornetnc mean rather than arithmeuc mean 
dWET test results are reported as the percentage of effluent concentrauon requred to cause lethality to half the test organisms 
within the time penod specified (LCSO) Ceriodaphrua are tested for 48 hours, fathead minnows for 96 hours 
The monitonng for nonvolatde suspended solids IS only re lured for &charges through the normal outlet works from the 

ponds It is not required for water dmharged from the pori% by means of pumpmg or water transferred from one pond to 
another pond 
‘The FFCA also requires monitonng at the 995 effluent outfall once per month and reportrng for the foilowing volatde 
organic compounds and metals but daes not specify dtscharge limitations 

Antimony 
Arsenic 
Belyllium 
Cadmium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Zinc 
Benzene 

Bromoform 
Carbon Tetrachlonde 
Chlorobenzene 
Chlodbromomethane 
chloroethane 
Chloroform 
Dichloro bromomethane 
1,l Dichloroethule 
1 J-Dichloroethane 
1,l Dichloroethylene 
1,2 Dichloropmpane 
1,3-Dichloropropylene 
Ethylbenzene 

Methyl bromide 
Methyl chlonde 
Methylene chlonde 
1 ,132  Tetnchloroethane 
Tetrachloroethylene 
Toluene 
12 Transd~chloroethylene 
1 , 1,l Trichloroethane 
1 , l J  Tnchloroethane 
Trichloroethylene 
Vinyl chimde 
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2 4 2 2  "DES Monitonng Results 

Monitonng of the NPDES discharge points is conducted accorhng to the frequency and 
analyte list specified by the current, modified perrmt Some parameters are sampled more 
often than required to ensure the results will be avilable for reporting in the event some 
circumstance prevents the collection or analysis of a scheduled regulatory sample Reporting 
of water quality monitonng results is done via a Discharge Monitonng Report @MR) DMRs 
are prepared and transmitted to EPA and CDH on a monthly basis, as required by the p e m t  
Tables 2-7 through 2-10 contam summaries of the data collected to meet the requirements of 
the NPDES permt during 1990 through 1992 

During this three-year period, there were occasions in which RFP reported an analytical value 
in excess of the p e m t  limtations for a discharge or had a data quality problem resulting m 
an inability to report a complete set of results required by the permt Over the three-year 
period, six data quality problems were documented and eight exceedances (or elevated values 
in the case of  no limts) occurred These exceedances and their probable causes, as determined 
by EG&G personnel, are listed in chronological order below 

0 In May and June 1990, the 3O-day average for BOD, (10 mg/L) was exceeded 
for Pond B-3 The calculated monthly averages for May (12 2 mg/L) and for 
June (22 1 mg/L) likely resulted from algal blooms in the pond 

During July 1990, the fecal coliform 3O-day geometric mean of 200 colonies/100 
ml and the maximum 7day geometric mean of 400 colonies/100 ml for Pond 
B-3 were exceeded The calculated 30-day geometric mean was 333 3 
colonies/IOO ml and the calculated 7day geometric mean was 4806 colonies/100 
ml Both values were the result of a single sample result of 222,000 
colonies/IOO ml, approximately 1000 times greater than other typical values 
found at Pond B 3 This single, abnormally high result is suspect, there were 
no other inhcations of unusual operating conditions at Pond B-3 

In August 1990, the fecal coliform 3O-day effluent limtation (geometnc mean 
of 200 colonies/ 100 ml) was agam exceeded in Pond B-3 The calculated 3O-day 
geometric mean was 285 colonied100 ml There were no indications of unusual 
operating conditions that nught have contnbuted to the observed exceedance 

In September 1990, the BOD, d i l y  maximum (25 mg/L) and 3O-day average (10 
mg/L) for Pond B-3 were exceeded The daly maximum was 37 8 mg/L and 
the calculated 3Gday average was 11 1 mg/L These exceedances resulted from 
continuing algal blooms 
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TABLE 2-7 
NPDH MONITORING RESULTS 1990' 

Dwharge 001 (Pond B 3) 
pH (standud uts)  
Nitrate as N (mg/L) 
Total Suspended Solids (mg/L) 
Total Residual CHOMC (mg/L.) 
Total Chromium (mg/L) 
Total Phosphorus (mg/L.) 

F e d  Coliform (#/lOOml) 
BOD, (mdL.1 

Number of 
Analyses 

125 
127 
127 
238 
127 
127 
125 
120 

6 5  
0 75 
0 
0 0  
< O W  
co 01 
C2 5 
c 10 

8 6  
12 8 
78 
0 35 
0 017 
191 
37 8 
zu,QofJ 

N/A 
3 39 
11 
006 
co 008 
CO 31 
<7 8 
C 41 

W h a r g e  002 (Pond A 3) 
p H  (standard u t s )  57 7 2  8 6  N/A 
Nitrate as N (mg/L) 58 1 12 6 61 4 6  

Dlscharge 005 (Pond A-4) 

Nitrate as N (mg/L) 163 0 22 6 96 2 89 
p H  (standard wts) 162 6 6  8 6  NIA 

NVSS (mg/L) 163 0 73 3 

Dschargc 006 (Pond B-5) 
p H  (standard mu) 93 7 1  8 5  N/A 
Nitrate as N (mg/L) 93 0 19 7 26 3 48 
N-ms (mg/L) 94 0 22 3 

Dlscharge 002 (Pond C 2) 
p H  (standard units) 45 7 2  8 4  N/A 
Nitrate as N (mg/L) 45 <o 02 2 13 <O 85 
NVSS (mg/L) 46 0 16 3 

Avenge annual concentmuon r e p o d  for erh panmeter IS an esumnc of d tendency (mean due) for all sampler collcctcd 
dumg the year Thu prow& an csumatc of average effluent water q d t y  for thc enttrr yar Tbe muunum d u e s  lwtcd arc the 
lughut values observed and repmen TJIC vom-case scclllllo for the entlrc year The NPDES pennit hur a n  tpeafied as 30.Day 
Mvlmum Average and 7 Day Muunum Avengc and are measures of central tmckq for the shomr tune p e d  as rcqu~red by the 
pmmn The Dvly Mvlmutn IS the largest d u e  m d  dunng the m o d  EPA hpc atabluhed huts for these req\llred repomng 
m t e d  
bC, - minunum measured conccnunron, C, - m u m  r n d  concentranon C, - meau measured concentrauon. 
Tor feed coldom #/loo ml gcornctnc man wd 
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TABLE 2-8 
NPDES MONITORING RESULTS JANUARY THROUGH APRIL 1991a 

Abbreviations used are TRC Total Residual Chiorme, TSS Total Suspended Solids, NVSS Nonvolatile 
Suspended Solids, BOD, Biochemical Oxygen Demand, mg/L milligrams per liter, SU Standard Units 
bC,, - mimmum measured concentration, C, - maximum measured concentration, C,, - mean 
measured concentration 

J 

( -  

Discharge 001 (Pond B 3) 

Nitrate as N (mg/L) 
PH (SV) 

TSS (mg/L) 
TRc (mg/L) 

BOD, (mg/L) 

Total Chromium (mg/L) 
Total Phosphorus (mg/L) 

Fecal Coliform (#/lOOml) 

Dscharge 002 (Pond A 3) 

Nitrate as N (mg/L) 
PH (SV) 

Discharge 005 (Pond A 4) 

Nitrate as N (mg/L) 
NVSS (mg/L) 

PH (SV) 

Dscharge 006 (Pond B 5) 

Number of 
Analyses 

89 
35 
35 
89 
35 
34 
33 
36 

3 
3 

64 
64 
64 

No 
Discharge 

C b  

6 17 
0 65 
0 
0 
<O 006 
0 13 
<2 5 
< 10 

82  
0 66 

6 3  
2 28 
0 

Cmb 

8 14 
4 24 
26 
3 

0 0107 
109 
11 8 
30 

8 65 
4 12 

8 15 
5 89 
15 

b c,, 

N/A 
183 
7 
02 
0 0067 
0 43 
6 4  
10 

N/A 
2 94 

N/A 
4 80 
2 

Discharge 007 (Pond C 2) 

No 
Discharge 
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TABLE 2-9 
NPDES MONITORING RESULTS JUNE THROUGH DECEMBER 1991 

Number of C,, 
AdySt!S 

Dschargc 001 (Pond B 3) 
Nitrates as N (mg/L) 88 0 15 13 3 4 48 
Total Residual Chlonne (mg/L) 244 0 0 41 

Ddarge 002 (Pond A 3) 

Nitrates as N (mg/L) 
39 7 17 8 95 N/A 
39 0 71 3 33 162 

PH (SW 

Dlsch?rge 005 (Pond A-4) 
Total Chmium (p&) 8 <5 6 6 

Dlschvgc 006 (Pond B-5) 
Total Chromium (pg/L) No 

Discharge 

Ducharge 007 (Pond C 2) 
Total Chromium (pg/L) 3 <7 <7 <7 

Ducharge STP (995 Efr) 

Total Suspended Solids (mg/L) 
274 6 2  7 8  N/A 
102 0 38 6 

PH (sv) 

od & grease (mg/L) 0 0 0 0 
Total Phosphorus (mg/L) 111 < 1  2 52 0 39 
Total Chromium (pg/L) 33 <5 8 3  5 9  

Fecal Coliform (#/lOOrnl) 116 <l  220 10 
CBOD, (mg/L) 107 0 1  13 7 3 1  

C- = mimmum measured concentration, C, = maximum measured concentration, C,, = mean 
' measured concentration 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11/22/93 

Chapter 2 Sate Charactmtwn and Process Desmptwn Page 237 
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TABLE 2-10 
NPDES DISCHARGE MONITORING RESULTS 1992 

Discharge 001 (Pond B 3) 
Nitrate as N (mg/L) 
Total Residual Chlonne (mg/L) 

Ducharge 002 (Pond A 3) 

Nitrate as N (mg/L) 
PH (SV) 

Dscharge 005 (Pond A-4) 
Total Chromium (pg/L) 

Dlscharge 007 (Pond C 2) 
Total Chromium (pg/L) 

Discharge STP (995 Eff) 

Total Suspended Solids (mg/L) 
Oil and Grease (mg/L) 
Total Phosphorus (mg/L) 
Total Chromium (pg/L) 
Fecal Coliform (#/lOOml) 
CBOD (mg/L) 

P H  (SV) 

Number of 
Analyses 

106 
366 

55 
56 

10 

2 

366 
151 
0 
149 
51 
146 
146 

cmIna 

0 28 
0 

7 16 
0 

<2 4 

<7 

4 11 
0 
0 
<o  01 
<2 4 
<1 
0 1  

crius= 

13 7 
1 9  

8 48 
3 8  

<7 

<7 

7 88 
18 
0 
6 1  
11 9 
36 
15 

caw; 

3 36 
0 03 

N/A 
1 7  

<62 

<7 

N/A 
5 7  
0 
0 23 
5 5  
1 4  
2 

= minimum measured concentration, C, = maximum measured concentration, C,, - mean 
measured concentration 
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In Apnl 1991, a field readmg of 071 mg/L for total residual chlonne was 
recorded for water dscharged from Pond B-3 to Pond B-5 The pemtted value 
is 0 5 mg/L, and notification by samplers per their procedure was not made at 
the tune the readmg was recorded, leadmg to the conclusion that it had been 
recorded in error 

0 In May 1992, total residual chlonne (TRC) re4mg.s at the STP outfall were 
higher than normal, ex&g the capaaty of the field measurement techmque 
(2 0 mg/L) There is no &ly maximum lmt for TRC included as part of the 
p e m t  terms for this outfall, although the results are reported It was 
detemned the STP was backfluslung one of the c id ie rs  at the time the 
readmgs were taken, resulting m a high TRC content due to low flow 
condmons The dechlorination equipment was corrected to remedy the 
penodc surges of high TRC dunng backflushg operations 

0 In July of 1992, low flow conltions at the STP lnflwnt caused an imbalance 
in the dechlorination system (based on sulfur &oxide) and resulted m a low pH 
at the effluent The condition was detected by samplers and corrected 
immehately by application of lime to the STP The effluent pH was returned 
to above the mnimum p e m t  value of 6 0 withm an hour after the condition 
had been detected 

All exceedances were communicated to EPA by telephone, foUowed by wrrtten detads in the 
DMR No Notices of Violation have been issued by EPA as a result of these incidents 

The CWA-mandated monitoring program for the STP IS based on the contammants 
commonly found in municipal STP dscharges, and RFP’s pemt limtations are generally 
representative of those imposed on publicly owned treatment works (POTWs) RFP’s 
discharge monitoring under this program shows that the STP IS a t y p i d  wastewater treatment 
plant, discharging typical compounds in typical amounts Occasional upsets in operation cause 
excess amounts of residual chlome to enter the waters of the holdxng ponds on-site, and 
changing environmental conditions in the ponds such as algal blooms and animal populations 

, cause penodic excesses in BOD, and fecal coliform The program’s monitoring of discharges 
and operating condmons has had results consistent with the STP’s designation as a sanitary 
sewage treatment f a c h y  

2 4 2 3  Water Quality Monitonng and Reporting Under the Agreement in Pnnaple 

Per the cooperative AIPzo, DOE and the State of Colorado agreed to (I) perform joint 
momtonng of RFP waters and (2) confer regarhg the safety of any off-site water &charges 
The 1989 AIP was the pnmary dnver for the Background Geochemcal Characterization 
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Monitoring Program which was initiated in 1989 and completed in 199226 (refer to Section 
2 4 1 1 for detals of this program) The 1991 IAG also incorporated requirements for this 
background study In addition, the pond water sampling program was upgraded and 
strengthened under the AIP For example, water quality sampling procedures were formalized, 
and composite depth sampling was initiated at the ponds as a result of the AIPm Parameters 
sampled and analyzed under the AIP are listed in Appendix C 

2 4 3 Ambient Water Quality Conditions (Site-specific) 

This section describes various programs and data collection efforts to characterize ambient, or 
usual, water quality at RFP Also included is a description of the water quality data collection 
and assessment efforts supporting EG&G testimony at the October and December, 1992 
CWQCC standard-setting hearings for Segment 5 of Big Dry Creek 

The programs described include 

1 Surface Water and Sediment Monitoring Program, 

2 Event-related Surface Water and Sediment Monitoring, 

3 Surface Water Toxicity Monitoring, 

4 Surface Water and Sediment Geochemcal Characterization Reports, and 

5 Groundwater Monitoring 

2 4 3 1  Surface Water and Sediment Monitoring Program 

In January, 1993, the EG&G SWD Surface-Water and Sediment Monitonng Program 
This document describes the monitonng locations, sampling 

frequency, analytical parameters and regulatory requirements that constitute the general scope 
of the RFP monitonng programs as of December 24, 1992 The document also prowdes the 
Work Package structure associated with each monitoring program and a list of EG&G 
personnel that currently serve as contacts for each momtonng program The report is 
intended to update and supersede previously prepared summary and planning documents for 
RFP surface-water and sediment monitoring programs 

was completed 

Current surface water and selment monitonng programs include (I) actiwties associated with 
the NPDES Stormwater Discharge P e m t  application, (2) all comphance-related monitonng 
activities including NPDES-FFCA and AIP , (3) operational monitonng under DOE orders, 
and (4) other activities including the Event related Monitoring Program, Los Alamos National 
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Laboratory (LANL.) special projects, pond effluent treatment special projects and vanous non- 
routine support activities involving water and sechment sampling (See Appendur C for 
sampling parameters and locations ) 

2 4 3 2  Event-related Surface Water and Sediment Monitomg Program 

Two major event-related surface water studies have recently been completed at RFP The 
Event-Related Surface Water Momtomg Report for Rocky Flats Plant for Water Years 1991 
and 1992m and the Stormwater NPDES Permxt Application Momtormg Programn These are 
discussed below 

Several stuches were conducted for the Zero Off-site Water Dlscfia%e study for RFP m 
response to the AIP Task 3 of this study, begun in 1990, lnvolved quantlty and quality 
analyses of storm sewer flows, and a non-point source asssessment Thls program was expanded 
to include adcfitional locations in 1991 and 1992 The Event-related Surface Water Monitonng 
Report for the Rocky Flats Plant for Water Years 1991 and 19922" presents data for the RFP 
Gaging Station and Stormwater Monitonng Network (Figure 2-8) Data presented in the 
report were collected from May 1991 to September 1992 at 12 gaging stations Parameters 
sampled in this program include radronuclides, metals and suspended sediments 

- 

Because of the h t e d  quantity of data, only general conclusions were made based on 
observation of trends in the data rather than extensive statistical analysis The interpretatlon 
of the data may change as addmonal data become avulable and as upgrades to the program are 
made Additional data are also expected to facilitate the statistical quantdication of significant 
differences in RFP water quahty between stations and collectively between h n a g e s  

Observation of overall constituent loads in Walnut Creek indicates they are higher than 
overall constituent loads in other RFP dramages, probably due to the runoff from impemous 
areas withm the core area of the plant Overall constituent loads measured at gaugng stations 
upstream from the RFP A- and B-senes detention ponds appear to  be higher than overall 
constituent loads measured at gaugmg Stations downstream from the detention ponds, 
incficating removal of constituents from the water column in the ponds 

In adcfition to the event-related study, the Stormwater "DES Permxt Application Momtomg 
Program for RFP was conducted by Advanced Sciences, Inc The resultrng report describes 
the comprehensive results of the momtonng program involvmg water quality data and 
streamflow records of stomwater runoff events Study aspects mvolved several monitomg 
components (1) continuation and expansion of the operation of field LllStrumentation which 
records continuous flows and collects water quality samples during stormwater runoff or hgh 
flow events at selected sites for the purpose of charactertwng runoff quanmy and quality at 
RFP, and (2) mamtenance of bulk-precipitation sample collectors and an evaporation pan A 
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total of 116 surface water samples and 19 bulk-precipitation samples were collected and 
analyzed during the 15-month period from October 1991 through December 1992 during 32 
storm or high flow events Sample locations included SWO22, SW023, SW027, SW093, SW118 
and SW998 

2 4 3 3  Surface Water Toxicity Monitonng 

The Surface Water Toxlcity Monitoring Program (SWTMP) was initiated in May 1991 to 
address regulatory requirements c o n c e m g  potential toxicity of effluent discharges for normal 
and emergency operating conltions The SWTMP includes both traltional WET testing, 
required by the current NPDES-FFCA permt and real time instrumental techniques The 
additional instrumental methods implemented at RFP are the Microtox@ and respirometry 
Both methods allow more frequent sampling and provide real-time data when compared to 
WET testing 

SWD implemented a baseline study from May 1991 through June 1992 that tested RFP surface 
waters and STP influent and effluent The baseline study was designed to determne how 
effectively the Microtox@ and respirometer would measure water quality, and their ability to 
predict WET specie responses The Microtox@ and WET test results did not correlate in the 
STP effluent over the study period Ammonia in the STP effluent averages 20 mg/L during 
the year The Microtox@ organisms are not as sensitive to ammonia as the WET organisms 
Therefore, the Microtox@ is currently used as a quick test for unusual occurrences, in addition 
to routine RFP surface water sampling If the results indicate a problem, further chemcal 
analysis is performed 

Respirometry is the measurement of a broad range of synergistic effects of water chemistry in 
the STP influent by measunng the respiration rate of a mcro-organism population in 
wastewater If a chemcal is present in toxic concentrations, respiration rates will decrease due 
to organism responses At this time, the respirometer is the best measure of overall STP 
influent quality and treatability 

2 4 3 4  Surface Water and Selment Geochemcal Characterization Reports 

SWD produced the 1989 and 1990 Surface Water and Sedment Geochemcal Charactenzation 
ReportsMJ1 which analyzed and interpreted surface water and selment quality at RFP to 
provide a plant-wide overview of contanunants in these m e l a  Another purpose of this 
program was to assess the significance and impacts of past and potential future contarmnant 
releases to and transport via the surface water pathway Variables monitored dunng this 
program included volatile and sem-volatile organics, pesticides, polychlorinated biphenyls 
(PCBs), metals, radionuclides, inlcator and field variables In addition, surface water stage and 

~[ 
$ 
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flow rates were monitored, when possible, dunng every collection of a water or selment 
sample 

During 1989,73 surface water stations and 25 sediment stations were sampled Surface water 
stations were sampled on a monthly bass and sedtment stations were momtored on a sem- 
annual basis Overall results for 1989 inhcated the hghest concentrations of speclfc 
conductivity, metals and gross alpha and gross beta in the Solar Ponds area The Solar Ponds 
area also contamed the only sem-volatiles and PCBs detected m the study Other areas that 
showed hgh concentrations of particular types of constituents were the landfill area for TDSs 
and the upper South Walnut Creek area for volatile organics 

The emphasls of the 1990 study was the identification of trends and processes a.f€ecting the 
nature and extent of contlmlnants m surface water and d m e n t  Data u t d d  m the report 
were retneved from the Rocky Flats hvlronmental Database System WEDS) The data used 
for background charactenzation consisted primanly of surface water data from 98 samphng 
locations Sediment data collected dunng 1990 were insuffiaent to conduct statistical analyses 

After venfication of data, statistical and qualitative analyses were performed to charactenze 
major ion chemstry, identify areal trends of collected constituents, d e t e m e  differences in 
constituent concentrations between background stations and downstrevn stations, and 
investigate geochemcal trends and relationships General results of these analyses showed 
statistically significant lfferences from background concentrations/aaivities in each of the 
dmnages at RFP In addmon, although several operations unpact water quahty at the stte, 
the most serious source of contammation was ag;un identified as the solar evaporation ponds 
The results also indicated that contarmnants includmg radionuclides rmght be transported from 
the old landfill, the 903 Pad and the Lrp Area to the SID Organic contammants rn RFP 
surface waters were generally found in seeps in OU 2 

2 4 3 5  October 1992 CWQCC Hearing 

In October and December, 1992, the CWQCC held hemngs to consider revsions to the 
surface water quality standards for Segment 5 of Big Dry Creek In preparation for these 
hearings, DOE and EG&G compiled a database of surface water quality data from surface 
water momtormg stations designed to monitor seeps, sprmgs, detention ponds and stormwater 
for the three dramages at RFP The database consms of approximately 15,OOO data points 
categomd by location, date and tune of collection and parameter results (the parameters of 
interest were selected organics, metals and inorganics) Only vahdated data excluchng 
laboratory quahty assurance samples arc contamed in the database 

, 
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Although the database separated individual sampling points by location, documents prepared 
in support of the CWQCC hearings did not attempt to make location-specific determnations 
of water quality Instead, EG&G prepared summary tables to identify a site-wide 85th 
percentde value for parameters of concern For a given parameter, all numeric data were 
ranked, the rank was converted to a scale of 1 to 100, and the 85th value was selected The 
only location-specific analysis involved preparation of two Geographic Information System- 
generated maps that showed the distributions of tnchloroethylene (TCE) and zinc as a 
function of location along each of the dramages based on mmmum values reported at the 
sampling locations Some dramagespecific Summaries of data were also prepared which 
indicated the number of Segment 4 stream standard exceedances per dramage 

The data analysis conducted indicated that for 9 analytes, the 85th percentile ranlung exceeded 
the proposed Segment 5 standards Based on this information, CWQCC set temporary 
modified standards for 8 of those 9 analytes at the 85th percentde ranking value based on 
empirical data For un ionized ammonia, CWQCC set a temporary modified standard at the 
maximum observed value All other analyte limits were set at the proposed Segment 5 
standards The temporary modified standards are presented in Appendix A, Table 3 

2 4 3 6  Groundwater Monitoring 

Groundwater monitonng at RFP was initiated in 1954 and has developed over the years to a 
present network of approximately 600 wells and piezometers The wells are distributed 
throughout RFP in order to satisfy regulatory requirements and to assist in characterization 
efforts being performed as part of OU Remedial Investigation/RCRA Facility Investigation 
(RI/RFI) work plans Groundwater samples are collected quarterly from selected alluvial and 
bedrock wells Parameters monitored in RFP wells include metals, organics, radionuclides, and 
physical and biological constituents For further information, the reader is referred to the 
Annual RCRA Groundwater Monitoring Report for Regulated Units at RFP and the Annual 
Environmental Monitoring Reports for RFP 

Groundwater data could be relevant to this IWIRA Decision Document because of the strong 
relationship between groundwater and surface water flows affecting the ponds For example, 
the Rocky Flats Plant Surface-Water and Sediment Monitonng Program SummaryM suggests 
Woman Creek flow is lost to the alluvial groundwater system in the vlcinity of Pond C-2 and 
might contribute to Pond C-2 

, 
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2 5 SUMMARY OF SITE RISKS 

A Baseline fisk Assessment (BRA) was performed as part of this IM/m Decision Document 
The following section descnbes the methods utilized and the results obtamed in perfomng 
the Human Health fisk Assessment (HHRA) The other component of the BRA, the 
Enwronmental Evaluation, is desmbed in Section 5 2 Swnm;uy statsties and pond water 
quality data and statistical methods used in the "RA as well as supplemental mformation 
on nsk assessment are contamed m Appendm D 

The "RA consisted of the following actinties (1) exposure assessment of COCs to a 
potentially exposed population, (2) identification of COCs for human health de t ema t ion  
for each site, (3) human health toxlcity assessment of these chemicals, and (4) nsk 
charactenzation at each site based on exposure and toxmty assessments 

2 5 1 Pathway Exposure Assessment 

2 5 1 1  Identhation of Scenanos and Pathways 

For each site chosen for the nsk assessment, the on-site future residential scenano and the 
ingestion of surface water pathway were chosen for purposes of nsk charactenzation The 
residential scenano was selected because it was the most l i m t i g  scenmo (i e , would provide 
the most conservative/highest estimate of nsk) Ingestion was judged to be the dominant 
pathway to receptors for c o n t m a n t s  from the surface water Pathways ma other m d a  such 
as groundwater and surface sods were not considered because they were judged to be outside 
the scope of thls WIRA Decision Document The exposure scenano at each site consisted 
of a person consumng all of their dnnking water, while at home, out of RFP ponds 

2 5 1 2  Intake Equation and Modeling 

The equation used for lngestion of contamnated water is presented below 

Intake (mg/kg/day) = CW x Ut x EF x ED . BW x AT 
where 

cw 
IR 
EF 
ED 
BW 
AT 

= 

= Ingestion rate (2 litedday) 
= Exposure frequency (350 dayslyear) 
= Ekposure duration (30 years) 
= Body weight (70 kg) - 

Chemrcal concentration in water (mghter) 

Averagng time (penod over whch exposure is averaged - 30 years-non- 
cancer, 70 years-cancer) 
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Using a subset of the same variables above, the equation was slightly modified for calculation 
of radionuclide intakes as follows 

Intake (pCi/L) = CW x IR x EF x ED 

AI1 exposure parameters were identified using EPA g u l d a n ~ ~ ~ ~  In accordance with the 
Reasonable Mmmum Exposure (RME) concept, some exposure parameters were used at their 
reasonable upper-bound values (e g , exposure frequency and duration) and some were used at 
central tendency values (e g , body weight) The combination of these vanables resulted in 
estimates of the RME 

Accurate estimates of contmnant concentrations at points of human exposure are a 
prerequisite for evaluating the contaminant intake of potentially exposed individuals The 
COC concentrations used in the equations were intended to be conservative estimates of mean 
values, therefore, the 95 percent upper confidence limits (UCLs) of the mean of lognormal 
distribution of the data were used EG&G made an admnistrative decision to use the 
lognormal distribution for all data sets because it better represented the data than the normal 
distri bution The uncertainty associated with the calculated intake values for radionuclides, 
metals and inorganics, and organics are discussed in Section 2 5 2 The results of the intake 
calculations are provided with the risk characterization in Appendur D, Tables D-1 1 to D-1 8, 
in the column marked "Average D i l y  Intake 'I 

2 5 2 Contamnants of Concern 

For the purposes of "RA, the surface water ponds were aggregated into eight sites for 
evaluation of COCs Ponds that are connected by "flow through" stream sections or sections 
that are used for transfer were combined as one site based on the presumption of similar water 
quality in each of the combined ponds The ponds were aggregated into the following sites 

0 

0 

0 

0 

0 

0 

0 

Site 1 - Ponds A-1 and A 2 
Site 2 - Ponds A 3 and A-4 
Site 3 - Ponds B-1 and B-2 
Site 4 - Pond E3 
Site 5 - Ponds B-4 and E5 
Site 6 - Pond C-1 
Site 7 - Pond C-2 
Site 8 - Landfill Pond (west end, Station SW-97) 

The chemical concentration data used in the COC selection was obtamed from the RFP pond 
water sampling program and the RFP Background Geochemcal Study (see Section 2 4 1 1) 
The list of analytes whch were used in the "RA includes radionuchdes, total metals, VOAs, 
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serm-volatile organics (SVOAs) and pesticides Site d o n u c h d e  data were collected between 
February 1990 and December 1992 Metals and inorganics data were collectd between 
January 1990 to January 1993, and organics and pesticides data were collected from January 
1990 to July 1993 

The background data set selected for the pond water was an aggregation of background stream 
locations both north and south of the RFP site Surface water data from the following areas 
were used in the background data set Rock Creek at SWOO4, SWoo3, SWOO6, M&y Ditch 
at SWOO7, upper Woman Creek at SWM1, SW042, SWl07, sW127 and Smart Ditch at SWl30 
and SW131 These stream locations were selected as most appropnatc background for the 
pond water due to the simlar geochemstxy and the lack of &a on any comparable 
uncontarmnated pond location 

The COCs for Human Health were selected based on statmicaI cornpansens of site data to 
site background data and literature background values (rad~onuclides and metals), cornpansons 
to standards (organics and pesticides), and professional judgement Because of the large 
percentage of nondetects and the presence of multiple detection lmts in much of the site and 
background data sets, histograms of the detects and nondetects in the raw data were rewewed 
as a check of the statistical comparisons The results of this selection process for each me are 
given in Appendur D, Tables D-1 1 through D 1 8 A summary of COCs selected at all sites 
is given in Table 2-11 The following sections descnbe the methods used for selection or 
rejection of chemcals as COCs and summarize the results for each class 

2 5 2 1  Rahonuclides 

Each site data set was compared to the background data set to test whether the site mean was 
greater than the background mean using the nonparametric scores test described in Appendix 
D The site maxlmum detected value was also compared to &e 95 percent upper tolerance 
limit (UTL) of the background data If either the signrficance ievel of the scores test (p-value) 
was O 05 or if the maxlmum detected value at the site was above the background UTL, then 
the analyte was flagged as a potential COC for human health A final detemnation of C O G  
was made after companng the box and whisker plots for all Utes to background for all 
radionuclides Ra&onuclide COG that were identlfied at three or more sites include the 
uranium isotopes, plutomum-239, -240 and amencium-241 In addrtion, tntium and strontium- 
89, -90 were selected as COCs at the Landfill Pond, and tntium was also selected at Site 5 
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HUMAN HEALTH RISK ASSESSMENT COGS BY POND 

IAGNEYUM 

MAhGENESE 
MERCURY 

MOLVBDEUUM 

NICKEL 

PCTASSliJM 
SELENIUM 

9LlCOQ 

YLVER 
SODIUM 

STRONTIUM 

THALLUV 

TIN 
VANADldM 

ZINC 

AMERCIUM 241 

CESIUM 137 

PLUTONIUM 239/24J 

STRONTIUM49 90 

lRlllUM 
URANIUM 233 234 

URANIUM235 
URANIUM 238 

CYANIDE X 
NITRATE X 
NlTRATEnVlTRm X X 
NITRITE X X 

X 
X 
X 

X 
CYANIDE 

NITRATE 
NlTRATEnVlTRm 
NITRITE 

X 

X 
X 

X X 
X X I 

X 

X 
X 

X 

X 

X 
X 

X 

X 

X 
X 
x 
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HUMAN HEALTH RISK ASSESSMENT COC's BY POND 
@age20f3) 

Sml SREP mE3 sm4 SmS mr  PiEI coMIIEM3 
AI A2 A3.M Bl BZ P Yrs CI C t U l o R L  

vah 
I 

1 1 1 TRlcHLORoETHANE 
1 1 DCHLOROETHANE 
1 1 DK)HLOROETH€NE 
I 2 DICHLOROETHENE 
2 WA"E 
4 METHYL 2 PENTANONE 
AcnoNE 
CARBONDMllFlDE 
CHLOROFORM 
Cir 1 2  DICHLOROETHENE 
ETHn BENZENE 
MERMENE CHLORIDE 
ETRACHLORORHENE 
TOulEUE 
TOTAL XMENES 
TRlCHLOROETHENE 
Vlm ACETATE 
O X Y L E M  

X 

X 

I 

2 MmMNAPTHWNE X 
4 METHYLPHENOL X 

NAPHTHALENE x 
X 

HEPTACHLOR 
a m  BHC 
dpha CHLORDANE 
&to BHC 

gmma CHLORDANE 

EPA 5022 

I 
1 1  1 TRlCHLORO€THANE 
1 1 WCHLOROETHENE 
1 2 3  TWCHLOROBENZWE 
1 2 4  TRICHLOROBENZENE 
1 4  MCHLOROBENLENE 
BENZENE 124  TRIMETHYL 

BaOMODICHLOROME7"E 
CARBON TEIRACHLORME 
CHcoROFoRM 
HMACHLOROBVTADENE 
MEMYLENECHLOWDE 
NAPHTHALENE 
TElRACHLOUOETHENE 

TrnLORoE7HENE 
VlNvLcHLoWDE 
ch 1 2  McHLoRormME 
cir 1 3  DICHLOAOPROPEM 
n BuTneEwENE 

TOLUE~E 
X 

X 

L I 

<. - _  
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HUMAN HEALTH RISK ASSESSMENT COC's BY POND 

HEmMcIMs 

DlCAMBA 
DlCHLOROPROP 

m maw 

AlRMNE 
PGOPMNE 
SIMAZINE 
SlMETRYN 

I 
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The level of uncertvnty associated with the determnation of COG for ra&onuclides at each 
site is considered low The scores test for determning whether site values were elevated above 
background is valid because there were no nondetects for donuclides and there were an 
adequate number of data points m both the background and site data sets This low level of 
uncertvnty also applies to the calculated lognormal 95 percent UCL of the mean contarrunant 
concentration at each site Smce these values were used to calculate contamnant intake and 
both carcinogenic and noncaranogenic risk, the resulting intake and nsk values are also 
considered to contam a low level of uncertvnty 

2 5 2 2  Inorganics and Metals 

The potential COCs for inorgamcs and metals for each site were selected using the same 
statistical tests descnbed above for donuchdes  In addmon, the filstograms from Appendnc 
D showing the values of both detects and nondetects for all the metals at the sites and 
background were reviewed in order to confirm the results of the statistical tests Lterature 
values (mnimum, mean and maxlmum) for background surface water metal concentrations 
were also compared to each site data set Metals were selected as COCs if the site data were 
elevated above site background and d the site values were not m the lower range of the 
literature values for background The COC selection for the metals was complicated by the 
large numbers of nondetects in the sites and background data sets The value of summary 
statistics and statistical testmg was limted by the large number of nondetects and varying 
detection limits for each specific metal concentration data set at each site and 111 the 
background data set Therefore, professional judgement was also used in selecting COCs based 
on detection frequency and detection lirmts 

For example, from Table D-1 1, lithium was deterrmned to be a COC for Site 1 The 
background comparison scores test sigmficance was 0 OOO1 ( c 0 05), which indicated 
contammation Lithium was detected 13 times out of 13 samples at the site compared to 47 
detects out of 98 samples in the background The histogram indmted the detects in the site 
were higher than the detects in the background, and the detection iimts were simlar in the 
site and background Fmally, the site mean of 45 pg/L lithium was not in the lower portion 
of the background literature range of 0 075 to 37 pg/L Therefore, lithium was considered a 
contarmnant at Site 1 

Another example from Table D-l 1 is arsemc, which was not d e t e m e d  to be a COC From 
the statistical and hutogram site background compmsons, arsen~c appeared to be slightly 
elevated above site background However, the site mean of 3 9 pg/L arsenic was judged to be 
within the lower range of the background literature range of 1 to 10 pg/L arsenic Therefore, 
arsenic was not seiected as a COC 
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The metal COCs occurring at more than one site are barium, lithium and strontium, the 
inorganic COCs include nitrate and nitrite at Sites 2, 5 and/or 7 At the Landfill Pond, nine 
additional metals were also selected 

The level of uncertamty associated with the COC determnation results for metals and 
inorganics is considered low to moderate due to a high number of nondetects at multiple 
detection lirmts in the original background and site data sets The scores test approach used 
to determine differences in background and site contarmnant levels is considered valid when 
the number of nondetects is relatively low (e20 percent) and when the site and background 
have simlar detection limits The exammation of histograms of the raw detect and nondetect 
data and the comparison of the data to literature background values was used as a confirmation 
of the statistical tests to lower the uncertanty of the COC deterrmnation Since the 
lognormal 95 percent UCL for the mean COC concentration was calculated with a uniform 
replacement of nondetects and in some cases there was a large percent of nondetects, the 
resulting intake and risk values for metals and inorganics contam low to moderate uncertamty 

2 5 2 3  Organics 

For VOAs, SVOAs and pesticides, no background levels were expected, so no background 
comparison was made Instead, a comparison to standards and mnimum detection frequency 
was used as a COC selection tool Data sets which contamed at least one detect that exceeded 
a standard or had at least a 5 percent detection rate were included as COCs As an additional 
screen, data sets containing between 5 and 20 samples must have shown at least 2 detects (> 5 
percent detection) for the compound to be considered a COC Because of the potential for 
lab contamination, background comparison screening was made for methylene chloride and 
bis(2-ethylhexyl) phthalate in addition to the screening performed on the other VOAs/ 
SVO As/ pesticides 

Organic compounds selected as C O G  at three or more sites are acetone, chloroform, 
tetrachloroethene and trichloroethene Sites with the largest quantity of organics were Site 
8 with 12 VOAs/SVOAs and Site 3 with 9 VOAs/selected compounds Atrawne was 
identified as a COC for Sites 1, 2, 5 and 7 ,  and simazine and dicamba were also identified as 
C O G  at Sites 2 and 5 , 

The level of uncertamty associated with the COC determmation of organics is considered 
moderate The COC determination was based on an exceedance of a standard or a percent 
detect (> 5 percent) since zero level background was assumed The uncertamty is the result 
of low sample size and a few detection limts in excess of the standard a p n s t  which the 
detection values were compared In a few cases, the possibility exms for an organic to be 
present somewhat above the standard even though it is considered a nondetect, however, a 
chemical with 100 percent nondetects at a site was eliminated as a possible COC at that site 
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The calculated lognormal 95 percent UCL for the mean for the organic compounds also carnes 
a moderate uncertamty due to the low detection percentage in many cases This moderate 
uncertamty is carned forward to the calculated intake and carcmogemc and noncaranogenic 
risk values 

2 5 2 4  Summary of PotentialKnown Contarmnants by Pond 

The summary of potential known contmnants by pond 1s contamed m Table 2-11 
Monuclide COCs were identified in all ponds Twelve metal COCs were idendied M the 
Landfill Pond, but only bmum, lithium and strontium were of concern in the other ponds 
Inorganics of concern were identlfied at Sites 2 , 5  and 7 only The Landfii Pond contamed 
a total of 12 organic COCs, Site 3 contamed 9 organic C O G  and the remnmg sites 
contamed up to 5 orgamc COCs No pesticides or PCBs were idendied as COCs at any site, 
although some herbicides and/or tnpesticides were identified as COCs at Sites 1,2,  5 and 7 

The COCs for pond water include all of the compounds with mohfied Big Dry Creek 
Segment 5 stream standards with the exception of iron and copper 

2 5 3 Toxicity Assessment 

The purpose of this section is to provide the toxicity constants that were used for risk 
characterization and to summanze toxicological information for the radioactive and 
nonradioactive COCs at the pond water sites 

The toxlcity constants used in this nsk assessment were obtaned from several sources The 
primary source of information was EPA’s Integrated f isk Information System @US) IRIS 
contams only those toxicity values that have been verified by EPA’s Reference Dose or 
Carcinogen h s k  Assessment Venfication Endeavor (CRAVE) Work Groups The IRIS 
database is updated monthly and, per EPA’s h s k  Assessment Guidance for Superfund 
(RAGS)32, supersedes all other sources of toxicity information If the necessary data were not 
avadable in IRIS, EF’A’s Health Effects Assessment Summary Tables (HEAST)” were used 
The tables are pubkhed annually and updated approrumately two tunes per year HEAST 
contams a comprehensive listing of provisional risk assessment critena that have undergone 
review and have the concurrence of indmdual EPA Program Offices, but have not had enough 
renew to receive agency-wide consensus 

In keeping with RAGSu, the tomaty dormation is s u d  for two broad categones of 
potential effects noncarmogemc and cucmogenic effects These two categones were selected 
because of the slightly ddferurg methodologes for estmating potential health nsks associated 
with exposures to noncarcinogens and carunogens 
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Potential noncarcinogenic effects are evaluated by comparing dady intakes with chronic oral 
reference doses (RfDo’s) developed by EPA A chronic RfDo is an estimate (with uncertamty 
spanning perhaps an order of magnitude) of the dady oral intake that can be incurred during 
a lifetime, without an appreciable risk of a nontancer effect being incurred in human 
populations, including sensitive subgroups The RfDo is based on the assumption that 
thresholds exist for noncarcinogenic touc effects (e g , liver or kidney damage) It is a 
benchmark dose operationally derived by the application of one or more order of magnitude 
uncertamty factors to doses thought to represent a lowest or no observed adverse effect level 
in humans Thus, there should be no adverse effects associated with chronic dady intakes 
below the RfDo value Conversely, if chronic dady intakes exceed this threshold level, there 
is a potential that some adverse noncarcinogenic health effects might be observed in exposed 
individuals For a more detaded hscussion on RfDo’s, see Appendlx D Tables D-2 1 through 
D-2 8 provide RfDo’s avadable for each of the COCs identified at each site, however, RfDo’s 
are not avvlable from IRIS or HEAST for several of the COCs 

For chemical carcinogens, toxicity assessment and regulatory decisions are based on 
epidemological studies, animal studies and mathematical modeling Uncertanties in the 
toxicity assessment for chermcal carcinogens are dealt with by classifying each chemical into 
one of  several groups, according to the weight of the evidence from epidemiological studies 
and animal studies, as follows 

Group A - Human Carcinogen (sufficient evidence of carcinogenicity in humans) 

Group B - Probable Human Carcinogen (BI-limited evidence of carcinogenicity in 
humans, B2-sufficient evidence of carcinogenicity in animals with 
inadequate or lack of evidence in humans) 

Group C - Possible Human Carcinogen (lirmted evidence of carcinogenicity in the 
animals and inadequate or lack of human data) 

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no 
evidence) 

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of  
carcinogenicity in adequate studles) 

Quantitative risk assessment is performed on all Group A and B carcinogens, but is done on 
a case-by-case basis for Group C carcinogens Oral cancer slope factors (SFo’s) are chemcal- 
specific dose-response data used in calculating carcinogenic risks Chemical SFo’s are 
extrapolated from animal expenments and are based on the 95th percentile value 
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Radlonuclide SFo's are best estimates (mean or medlan values) derived from human 
epidemiologml studes Tables D-2 1 through D-2 8 provlde the avalable SFo v h e s  for each 
of the COCs identified at each pond water site, expressed as r&/pCi for ra&onuclides and 
as risk/(mg/kg/day) for other chemcals A major lrmtation of this toxicity assessment is the 
lack of chemcal-specific tomcity data for all COCs In addmon, many of the COCs do not 
have venfied RfDo's or cancer Sfo's 

2 5 3 1  Rdonuclides 

An extensive body of literature exlsfs that descnbes the health effects of donuclides on 
humans and anmals Intensive research by national and international CoIllllllSsions has 
resulted in the establishment of universally accepted l m t s  to whch workers and the pubhc 
may be exposed without dlnrcally detectable effects Thls hterature has resulted rn FPA 
classdying all radlonuclides as Group A carcinogens because they emt ioniwng rahation, 
which has been associated with increased cancer incidence 111 humans at high doses These 
non-threshold SFo's account for the following the amount of mhonuclide transported into 
the bloodstream, the decay of radioactive progeny withn the body, the &stnbution and 
retention of the radonuclide and its progeny (if any) in the body, the =&ation dose dehered 
to spedic organs and tissues, and the age and sex of the exposed ind~viduals~~ Pnncipal 
adverse effects associated with exposure to ionivng ra&ation are carcinogemcity, mutagenicity 
and teratogenicity Because cancer is considered to be the "limting" effect of radionuchdes, 
noncarcinogenic effects are not considered in tlus assessment SFo's for radonuclide COCs 
are provided in Tables D-1 8 through D-1 8 according to site 

2 5 3 2  Metals and Inorganics 

The cancer and non-cancer toxmty factors for the metals and inorganic compounds identified 
as COCs at each site above were taken from IRIS and HEAST as descnbed above in Section 
2 5 3 None of the metal or inorganic COCs had cancer slope factors listed in these references 
The oral reference dose toxicity factors listed in the references and used in the risk calculations 
are given in Tables D-1 1 through D-1 8 in Appendtx D 

2 5 3 3  Organics 

The cancer and non-cancer toxluty factors for the VOAs, SVOAs and tn-pesticides identified 
as COCs at each site above were also taken from IRIS and HEAST as descnbed in Section 
2 5 3 Many of the 0-c COG had both cancer slope factors and oral reference doses listed 
in the references The cancer slope factors for TCE and PCE were obtamed from the EPA 
Superfund Support Center smce the values are pendmg in IlUS The cancer slope factors and 
oral reference dose values for organics used in the nsk calculations are given in Tables 3 1 
through 3 8 
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2 5 4 k s k  Characterization 

2 5 4 1  Method 

Risk characterization estimates the magnitude of the potential adverse effects under study and 
presents summaries of the nature of the threats to public health f i s k  characterization also 
addresses the nature and weight of evidence supporting these risk estimates and the magnitude 
of uncertainty surrounding those estimates Results of exposure and toxicity assessments are 
combined to provide numerical estimates of health risk These estimates are compansons of 
exposure levels with appropriate RfDo's or estimates of the lifetime cancer nsk with a given 
intake 

To obtain numencal estimates of lifetime excess cancer nsk (LECR), the following calculations 
were used 

RISK = Intake x SF 

where 

Risk = Potential LECR (unitless) 
SF = 

Intake = 

Slope factor, for chermcals (mg/kg/day) ', or radionuclides (pCi) 
Chemical (mg/kg/day), or radionuclide intake (pCi) 

Cancer risks were summed separately across all potential chemical carcinogens and across all 
radionuclides considered in the risk assessment using the following equation 

RISK, = RISK, 

where 

RISK, - 
RISK, = 

Total cancer risk, expressed as a unitless probability 
R s k  estimate for the ith contaflllnant 

This equation is an approximation of the preuse equation for combimng risks to account for 
the probability of the same inchidual developing cancer as a consequence of exposure to two 
or more carcinogens As  stated in RAGS, the difference between the precise equation and this 
approximation is negligble for total Cancer nsks less than 0 13* This risk summation assumes 
independence of action by the compounds involved 
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Health nsks associated with chromc exposure to indmdual noncarcmogenic compounds were 
evaluated by calculating hazard quotients The non-cancer hazard quotient is the ratio of the 
intake rate to the RfDo, as follows 

HQ - INTAKE/RfDo 

where 

= Non-cancer hazard quotient - Chenucal intake (mg/kg/day) 
HQ 
Intake 
R f D O  - Oral reference dose (mg/kg/day) 

The hazard index (HI) for the sum of multiple chermcals is cdcufated using the followmg 
equation 

where 
H I -  Hazard index 
El = Exposure level (intake) for the ith tomcant 
RfDo, = Reference dose for the i* toxicant 

If the HQ or HI exceeds 1, there may be concern for potential health effects However, it is 
important to note that the level of concern associated with exposure does not increase h e a d y  
as HQ or HI values exceed 1 For example, HQ - 10 is not ten times more likely to have 
adverse effects than an HQ of 1 

In addition to calculating cancer nsks for the radlonuclides, the comrmtted effective dose rate 
was calculated €or comparison to limts specified in DOE requirements DOE Order 5400 5, 
"Radiation Protection of the Public and Environment" sets the h t  of 100 mrem as the 
commxtted dose equivalent received rn one year by a member of the public from all DOE 
activities For the purpose of compmson with this DOE limit, the comrmtted effective dose 
rate was calculated by multiplying the dvly intake values (pcdday) by the radionuclide- 
specific dose conversion factors (mredpci) and 365 days/year to obtam a commtted effec~m 
dose rate (mredyear) The dose conversion factors were taken from Table 2 2 "Exposureto- 
Dose Conversion Factors for Ingesaon," k e d  in the EPA document Limtmg Values of 
Radionuclide Intake and Air Concentmaon and Dose Conversion Factors €or Inhalation, 
Submersion and IngestionU These radionuchde-speufic terms were then summed to obtam 
each site total comrmtted effective dose rate equivalent that was compared to the DOE lirmt 
of IO0 mredyear 

, 
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2 5 4 2  Discussion of Results of Risk Characterization by Site 

The following subsections provide the results of the risk characterization by site Tables D-2 1 
through D-2 8 present the cumulative cancer risks from the COCs and their relative percent 
contnbutions to the total cancer risk The tables also present the total HIS for noncarcinogens 
for each site 

For Site 1, the total cancer risk from radionuclides is 2 6x106, which is at the lower end of 
EPA's acceptable risk range of 1x10 to 1x10'' defined LECR The Comrmtted Effective Dose 
Rate Equivalent for all radionuclides at this intake is 2 mredyear  which is well under the 
DOE limit of 100 mrem/year for dose to the off site inlvidual Uranium-238 dormnates the 
cancer risk contributing 66 percent of the total risk The total HI for the noncancer nsks 
associated with radionuclides was 0 02 or well below the HI of 1 The total LECR for non- 
radionuclides at Site 1 was 4 9x106 which is at the lower end of the EPA acceptable risk 
region 

2 5 4 2 1  Site 1 - Ponds A-1 and A-2 Risk Characterization 

For Site 1, the total cancer risk from radionuclides is 2 6x106, which is at the lower end of 
EPA s acceptable risk range of 1x10' to 1x104, defined LECR The Comrmtted Effective Dose 
Rate Equivalent for all radionuclides at this intakes is 2 mredyear  which is well under the 
DOE limit of 100 mrem/year for dose to the off site individual Uranium 238 dominates the 
cancer risk contributing 66 percent of the total risk The total HI for the non-cancer nsks 
associated with non radionuclides was 0 02 or about 50 times below the HI of 1 The total 
LECR for non radionuclides at Site 1 was 4 9x106 which is at the lower end of the EPA 
acceptable risk region 

2 5 4 2 2  Site 2 - Ponds A-3 and A-4 Risk Characterization 

For Site 2, the total cancer risk from radionuclides is 8 3x107, which is below the lower end 
of EPA's acceptable risk range of 1x106 LECR The Committed Effective Dose Rate 
Equivalent for all radionuclides at this intake is 0 67 mredyear  which is well under the DOE 
limit of 100 mredyear  for dose to the off site individual Agam, uranium-238 dominates the 
cancer risk contributing 65 percent of the total risk The total HI for the non-cancer nsks was 
0 04, well below the HI of 1 An LECR of 4 4 ~ 1 0 ~  was calculated for non-radionuclides at 
Site 2 This level is also within the EPA acceptable range 

, 
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2 5 4 2 3  Site 3 - Ponds B-1 and B-2 &sk Charactenzation 

For Site 3, the total cancer nsk from ralonuclides is 10x106, whch is at the lower end of 
EPA’s acceptable nsk range of 1x10‘ LECR The Comrmtted Effective Dose Rate Equivalent 
for all radionuchdes at tlus intake is 094 mredyear which is well under the DOE lmt 
Uranium-233, -234 and -238 dormnate the cancer nsk, contnbuting 70 percent of the total nsk 
The total HI for the non-cancer nsks was 0 54, or about half the HI of I Acetone dnves the 
nontancer nsk with an indmdual HQ of 0 43 An LECR of 1 4x10’ was calculated from the 
non-ralonuchdes at Site 3 This value is in the central region of the EPA acceptable range 
of 1E-6 to 1E-5 Vinyl chlonde dnves the nsk contnbuting 66 percent of the total 

2 5 4 2 4  Site 4 - Pond B-3 Risk Charactenzation 

For Site 4, the total cancer nsk from radonuchdes is 2 7x107, whch is below the lower end 
of EPA’s acceptable risk range of lx104 LECR The Comrmtted Effective Dose Rate 
Equivalent for all ralonuclides at this intake is 0 27 mredyear which is well under the DOE 
l imt  Americium-241 and plutonium-239/240 domnate the nsk with a 65 percent and 35 
percent risk contnbution, respectively The total HI for the non-cancer mks was 0012 or 
about 100 times below the HI of 1 The LECR for non-rdonuclides was calculated at 
9 9x107 which is near 1x106 the lower end of the EPA acceptable nsk range 

2 5 4 2 5  Site 5 - Ponds B-4 and B-5 fisk Characterization 

For Site 5, the total cancer nsk from radionuclides is 6 4x107, which is below the lower end 
of EPA’s acceptable risk range of 1x104 LECR The Committed Effective Dose Rate 
Equivalent for all ralonuclides at this intake is 0 42 mredyear which is well under the DOE 
l imt  Tritium contributes 26 percent of the total risk with isotopes of uranium contnbutmg 
most of the remaming 75 percent of the total risk The total HI for the non-cancer nsks was 
0 058 or about 15 times less than the HI of 1 An LECR of 7 5 ~ 1 0 ~  was calculated for the 
non-rdonuclides This volume is well within the EPA acceptable nsk range 

2 5 4 2 6  Site 6 - Pond C-1 Rtsk Charactenzation 

For Site 6, the total cancer m k  from radionuchdes is 5 lx107, which is below the lower end 
of EPA’s acceptable risk range of 1 x l P  The Committed Effective Dose Rate Equivalent for 
all ralonuclides at ths  mtake was 045 mredyear which is well under the DOE limt 
Isotopes of uranium (uranium 233, 234, 235 and 238) domnate the nsk, accounting for 95 
percent of the total cancer nsk The total HI for the non-cancer nsbs was 0 06 or about 17 
times less than the HI of 1 The LECR for the non-ralonuclide was not calculated since the 
only COCs identified do not have cancer slope factors gives the references 
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2 5 4 2 7  Site 7 - Pond C-2 h s k  Characterization 

For Site 7, the total cancer risk from radionuclides is 8 9x107, which is below EPA’s acceptable 
risk range of 1x104 LECR The Committed Effective Dose Rate Equivalent for all 
radionuclides at this intake is 0 74 mredyear which is well under the DOE limt Uranium- 
238 dominates the cancer risk contnbuting 61 percent of the total The total HI for the non- 
cancer nsks was 0 07, much less than the HI of 1 The LECR of 8 5x104 for non-radionuclides 
was also within the EPA acceptable risk range 

2 5 4 2 8  Site 8 - Landfill Pond h s k  characterization 

For Site 8, the total cancer risk from radionuclides is 9 lx107, which is below the acceptable 
nsk range limt for EPA Region VIII of 1x106 LECR The Comrmtted Effective Dose Rate 
Equivalent for all radionuclides at this intake is 0 174 mredyear  which is well under the 
DOE limit Tritium contributes 48 percent of the total risk with strontium-89/90 
contributing 50 percent of the total risk 

The total HI calculated for the non-cancer risks is 11 0 or about IO times more than the HI 
of 1 The contaminant responsible for the elevated HI is manganese The UCL for the mean 
concentration of 1735 pg/L manganese in the Landfill Pond results in a daily intake that is 
one order of magnitude above the RfDo for manganese Other metals that are slightly 
elevated are vanadium (HQ = 02) and zinc (HQ = 037) From the human health 
perspective, based on a future on site residential scenario, only manganese occurs above 
acceptable levels in the Landfill Pond An LECR of 15x10’ for non-radionuclides was 
calculated This value is in the acceptable EPA risk range 

2 5 5 Existing h s k  Assessments (Chemhsk) 

As a result of mandates and funding provided for under the AIP, CDH initiated Phase I of 
health studies for RFP, namely the Toxicological Review and Dose Reconstruction Study 
project being conducted by the firm of Chemksk Corporation The primary purpose of the 
project is to reconstruct doses of materials of concern received by off-site individuals as a result 
of RFP operations from 1952 to 1989 

Review of available surface waterborne contaminant release and enwronmental monitonng 
data indicated it was possible plant- related releases may on some occasions have measurably 
increased gross alpha radioactivity in receiving reservoirs However, measured alpha levels in 
these reservoirs did not differ from unaffected reservoirs in the area For tntium, some 
measured increases were clearly attributable to RFP The c h e m d s  of concern retamed for 
transport through the surface water medmm included beryllium, plutonium, americium-241 
and tritium Both direct and indirect pathways of exposure were evaluated for these 
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contaminants and ingestion was determmed to be the only viable exposure pathway through 
surface water Volatile solvents known to have been released to RFP ponds were considered 
unlikely to be transported off-site in surface waters to any significant extent because they 
reachly evaporate 

Task 8, which was released at the end of October 1993, calculated doses for one-year exposures 
to tritium, plutonium and gross alpha through water mgestion Phase II of the Health Stuhes 
for RFP is being performed by Rad~olog~cal Assessments Corporation and involves completion 
of the toucity assessment and nsk characterization for the stuches Ra&ological Assessments 
Corporation wdl also conduct an independent rewew of C h e d s k ’ s  process and results 
Phase Il is expected to be completed in late 1995 

, 
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CHAPTER 3 
IDENTIFICATION AND ANALYSIS OF 

POTENTLAL BENCHMARKS 

3 1 INTRODUCTION 

This chapter identifies chemical , action and location specific benchmarks that are applicable 
or relevant and appropriate requirements for pond water management The identification, 
analysis and selection of benchmarks for the management of Rocky Flats Plant (RFP) pond 
water ensures appropriate benchmarks have been chosen given the specific chemicals, 
management options and locations at which actions mav be taken Compliance with 
benchmarks selected in this document will be protective of human health and the 
environment, a primary objective of this Interim Measures/Interim Remedial Action (IMAM) 
Decision Document 

The benchmarks ultimately selected as part of this IM/IRA Decision Document per the 
IM/IRA Record of Decision (ROD) will establish enforceable requirements for pond water 
management and will replace the National Pollutant Discharge Elimination System (NPDES) 
requirements that have governed discharges from the RFP ponds for the last 9 years By 
regulating the ponds through the IM/IR4 process, the point and scope of compliance with 
enforceable standards will be changed from the discrete outfalls under the current NPDES 
permit to include ambient pond water in each individual pond This change in approach will 
shift focus of the discharge monitoring requirements from gross parameters such as pH, 
Biological Oxygen Demand (BOD) and Carbonaceous Biochemical Oxygen Demand (CBOD) 
to a wider range of specific analytes, particularly metals, radionuclides and organics 

3 1 1 Benchmarks Definition and Purpose 

Section 121(d)(2) of the Comprehensive Environmental Response, Compensation and Liability 
Act' (CERCLA), as amended by the Superfund Amendments and Reauthorization A d  
(SARA) requires that remedial actions comply with applicable or relevant and appropriate 
promulgated numeric standards, performance criteria, or other substantive requirements under 
other federal and state environmental laws 

Benchmarks can be chemical-specific, action specific and/or location-specific Each of these 
categories IS discussed in more detail below Anv one remedial action may trigger chemical 
specific, action specific and/or location specific requirements Therefore, both the chemicals 
of concern and the potential remedial actions must be considered to determine the complete 
set of appropriate benchmarks 
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3 1 2 Benchmarks Relzted to Pond Water Management Options 

This chapter identifies and analyzes potential benchmarks pertinent to this IM/IRA Decision 
Document These benchmarks will be associated with the speafic Contaminants of Concern 
(COCs) identified in any pond and all potential pond water management operations, 
inclulng discharges from upstream ponds to downstream ponds, other pond transfers, off-site 
discharges to Segment 4, and volume reduction methods such as spray evaporation or 
recycling 

3 2 POTENTIAL CHEMICAL-SPECIFIC BENCHMAKKS 

Chemical-specific requirements set health- or risk-based concentration hrmts in various 
environmental media for specific compounds The selected chemical-specific benchmarks will 
become the enforceable numeric standards for ambient pond water quality, pond-water 
transfers, and off-site discharges The site-wide compliance critena supplied by EG&G 
(Benchmark Tables E-1 A through E-1 E of Appendlx E) are a preliminary tool to be used in 
identifying and selecting proposed benchmarks The tables were designed for site wide 
application in accordance with the Interagency Agreement (lAG) and are current as of 
December 16, 1992 The tables identify prelimnary chemical-speafic benchmarks based on 
promulgated federal and state requirements, standards or criteria for groundwater, surface 
water, soil and ;ur The numenc standards come from the Safe Drinking Water Act (SDWA), 
the Clean Water Act (CWA) and statewide Colorado Water Quahty Control Comrmssion 
(CWQCC) standards under the Colorado Water Q u h t y  Control Act It is important to note 
these site-wide benchmark tables are a starcing point and do not identify all or the most 
current potential benchmarks developed under state laws and considered for this I M A M  
Decision Document For example, temporary mdfications to the CWQCC Segment 5 
stream standards are not included in the Site-wide Benchmark tables but are dearly standards 
that must be evaluated These standards are discussed in Section 3 2 4 

3 2 2 Safe Orrnking Water Act Maximum Contamnant Lcvets (MGL5) and Maximum 
Contamnmt Level Gods (MCLGs) 

MCLs are denvd  from the SDWA3 and represent the maximum permissible level of a 
Contaminant in water that is delivered to the free flowing outlet of a public water system (40 
CFR 141 2[cr) They are enforceable standards that must be me at the tap of a publicly 
supplied water source In accordance with Seaion 121(4(2) of CERCLA’, MCLGs have also 
been identified as potential benchmarks MCLGs are unenforceable gods that are established 
at levels at which no known or anticipated adverse effects on human health will occur While 
not applicable to the pond water, MCLs and MCLGs are potentially relevant and appropriate 
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benchmarks for surface water that is currently or may in the future be a source of drinking 
water or tributary to a potential source of drinking water 

3 2 3 Ambient Water Quality Criteria (AWQC) 

The AWQC developed under the CWA Section 304') like MCLGs, are unenforceable guide 
lines Thev are used bv states to establish water quality standards for surface water to protect 
aquatic life and human health (based on consumption of drinking water and fish) This 
IWIRA involves discharge to surface water that has state use protected designations of Aquatic 
Life Class 11 Warm Water, 1%-ater Supplv, Recreation I1 and Agriculture Although not 
apphcable to the surface water at RFP, the AWQC mav be considered relevant and 
appropriate if no other health based standard exists 

3 2 4 Colorado Surface and Groundwater Qualitv Standards 

As discussed in Section 2 2 2 2, surface water quality standards have been adopted by CWQCC 
for Segments 4 and 5 The standards for organic and inorganic substances and radionuclides 
are listed in Appendix 4 The CWQCC has also established Basic Standards for Surface Water 
for discharges to water for which no site specific standards have been established These 
standards vary based on the classifications Classifications of the stream segment include water 
supplv, aquatic life and agriculture For a constituent which has neither a site specific nor a 
statewide standard, the free from toxics narrative standard is to be applied6 This narrative 
standard is to be interpreted and applied in accordance with Section 3 12 7(1)(c)(iv)' which 
requires regulating agencies to consider the existing and probable future beneficial uses of the 
water According to CWQCC staff, this narrative would likely be interpreted by applying 
best engineering judgement to the control of the compound and would be negotiated bv the 
relevant parties' Lastly, CWQCC state wide and site specific standards for the protection of 
state groundwater may be relevant and appropriate for compounds without surface water 
standards, particularly if these groundwater standards were set to protect surface water 

3 2 5  RCRAMCLs 

Owners or operators of facilities that treat, store, or dispose of hazardous waste must ensure 
that the hazardous constituents entering groundwater from a regulated unit do not exceed the 
concentration limits set forth in 6 C C R  1007 39 and 40 CFR 264 9413 at the point of 
compliance in the uppermost aquifer The concentration limits include 14 compounds 
(equivalent to and a subset of SDWA MCLs) and are identified in Table 1 of 40 CFR Part 
264 9412 Background or Alternate Concentration Limits (ACLs) are to be used as the 
standards for the other RCRA 43 CFR Part 261'' Appendix VI11 constituents or 40 CFR Part 
264lS Appendix IX constituents These concentration limits apply to RCRA "regulated units" 
subject to permitting (as defined in 40 CFR 264 90 including landfills, surface impoundments, 
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waste piles and land treatment units) that received RCRA hazardous waste after May 19, 
198010 These RCRA regulations are not applicable because the ponds ;ue not RCRA regulated 
units They may be relevant and appropriate because surface water m the ponds needs to be 
managed so that contamnant levels in recharge to groundwater do not exceed these levels 

3 2 6 Air Quality Standards 

Federal and state air pollution control standards would be applicable to any new an emxssions 
from a remedial action The Clean Air Act" establishes National Ambient Air Qudity 
Standards (NAAQS) and National Emssion Standards €or Hazardous Air Pollutants 
(NESHAPs) for a very limted number of constituents The majonty of air quality limits are 
set by the Colorado Air Quality Control Comrmssion (CAQCC) These regulations are 
summarized in Table E-2 in Appendur E O n  site remedial actions conducted under CERCLA 
jurisdiction do not require an quality permts, but the substantive requirements, i e , emssion 
Iimts, ermssion control technologies, and monitoring and reponing activities, must be met 
Additionallyy, an Air Pollution Emssion Notice (APEN) must be filed for each source that 
meets the description in CAQCC Regulation if3 

The new aw ermssions from CERCLA activities must be added to existing i r  emssions for 
the entire plant site to determine whether a threshold will be exceeded Of particular concern 
are the total suspended particulates (TSP), PM-10 (paniculate matter less than 10 mcrons in 
size), and NOx (nitrogen oxide) emssions from new diesel-fueled generators and water pumps 
The use of a new generator to pump water may be lirmted d the &tion of exlsting RFP 
plant site TSP, PM-IO or NOx emssions to the proposed IWIRA emissions exceeds the 
threshold values 

3 3 POTENTIAL LOCATION-SPECIFIC REQUIREMENTS 

Location-specific benchmarks are restrictions placed on the concentrations of hazardous 
substances or activities solely because of location Some examples of special locations include 
floodplams, wetlands, historic places, and sensitive ecosystems or habitats An example of a 
location-specihc requirement is the CWA Section 404 requiring a permrt for the discharge of 
dredged or fill material into wetlands A summary of p o t e n d  location-specific benchmarks 
from major state and federal environmental laws is presented in Table E 3, Appendix E 

,=La 
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3 4 POTENTIAL ACTION SPECIFIC REQUIREMENTS 

Performance, design and other action specific requirements set controls or restrictions on the 
particular activities related to the management of hazardous substances or pollutants These 
requirements are not triggered by the specific chemicals at the site, but rather bv the proposed 
actions under the IMARA process Action specific benchmarks are technology or  activity 
based requirements, such as Best Available Technologv (BAT) citations of the Federal Water 
Pollution Control Act, or  limitations on actions taken with respect to defined hazardous 
wastes These requirements are triggered bv particular remedial activities Because there are 
usually several alternate actions for anv remedial site, a varietv of  requirements may be 
applicable or  relevant and appropriate The potentia1 action specific requirements indicate how 
a remedial alternative can be achieved 

Table E 4 in Appendix E provides a matrix of  potential action specific requirements established 
under RCRA and C W X  RCRA sets forth action specific requirements for material defined 
as hazardous waste under 40 CFR 261" A defined hazardous waste, thought to have entered 
the Landfill Pond, is the listed F039 waste F039 waste is defined as multi source leachate from 
a hazardous waste unit, which is derived from the treatment, storage or disposal of  more than 
one of the restricted wastes characterized as hazardous under 43 CFR 261 Subpart D13 As a 
defined hazardous waste, F039 leachate is subject to RCRA requirements and must be managed 
as hazardous waste 

Through the 'contained in" rule, the Environmental Protection Agency @PA) and the 
Colorado Department of Health (CDH) ha\-e included in the definition of hazardous waste, 
media (such as groundwater, surface water and sediment) that contains a listed or  
characteristic hazardous waste The contained in policy requires that environmental media 
contaminated with a listed or  characteristic hazardous waste be managed as a hazardous waste 
"until it no longer contains the waste I' Thus, pond water containing a hazardous waste must 
be managed under RCRA requirements EPA has not issued any definitive guidance as to 
when, or at what levels a waste no longer contains a hazardous waste Instead, the EPA 
regional offices and authorized states may determine the levels on a case bv case basisi2 

A March 3, 1993 letter from CDH to DOE'3 outlines CDH s interpretation of the contained 
in rule specific to  the pond water addressed in the IMARA Decision Document In this letter, 
CDH explains that it will employ either a risk assessment or existing promulgated standards 
in making a determination as to whether water contains hazardous waste The risk assessment 
approach requires a quantitative determination that the levels of contaminants present a health 
risk less than IC' for carcinogenic compounds or a hazard quotient less than 1 O for non 
carcinogenic compounds Alternatively, concentration levels can be compared to standards and 
can be exempt from regulation if concentrations are less than the most stringent among 
CWQCC water quality standards, SDWA standards (I e ,  MCLs) or CWA standards (1 e ,  
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Water Quality Critena) The memo specifically states that if cont;uNnant levels are at or 
below the risk levels and/or the appropriate standards, the me& is no longer a hazardous 
waste 

Important standards that apply to ddined hazardous waste u e  the RCRA land disposal 
restrictions (LDRs) and treatment standards The LDRs establish treatment levels that must 
be met prior to land disposal of a hazardous waste (It is imponant to note that, even aker 
treatment, the hazardous waste must be disposed of in a unit meeting the requirements of 
RCRA Subtitle C) Restricted wastes and treatment standards are listed in Table E-5 in 
Appendix E Table E-5A lists restricted wastes and the concentrations of their associated 
constituents that must not be exceeded by an extract of h e  wczste or its treatment residual 
Table E-5B identifies restricted wastes and the concentrations of their associated constituents 
that must not be exceeded by the waste ttself Table E-5 standards may be applicable or 
relevant and appropriate to pond water management options invohng treatment and disposal 
of hazardous waste or environmental m d a  (such as pond water) containing hazardous waste 

3 5 ITEMS TO BE CONSIDERED OTHER TI-IAN BENCHMARKS 

In addition to the identified and proposed benchmarks, advisones, cntena or guidance may 
be identified as items to be considered (TBC) €or a paaicuhr m i o n  or chermd I€ no 
promulgated benchmarks exist As  defined in 40 CFR 30040O(g)(S)”, the TBC category 
consists of advisories, criteria or guidance developed by EPA and other federal agencies, or 
states that may be useful in developing CERCLA remedies The use of TBCs 1s discretionary 
rather than mandatory TBCs are considered in development of ckmd-specific benchmarks 
€or this IMARA Decision Document for compounds without any promulgated standards 

3 6 SUMMARY OF SELECTED BENCHMARKS 

3 6 1 Basis for Selection 

According to 40 CFR 300 430 remediation goals at a CERCLA site should establish 
acceptable exposure levels that protea human hedth and the environment They are to be 
selected by considering benchmarks, including MCLGs under the Safe D n n h g :  Water Act a h  
AWQC under the Clean Water ACE, the potential carcinogenic and non-clrcmogenit: mks at 
the site, and technical €mors such as a b b y  to detect cammrmnmts “he p r ~ p s e d  
benchmarks, as h s d  LR T a b  kd. thraugh 3-7, were sekaed based OR considerrtion of these 
criteria 
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3 6 2 Selected Ambient- or Chemical specific Benchmarks 

The chemical specific benchmarks selected for each pond are shown in Tables 3 1 through 3 7 
The following hierarchy was used to select the appropriate benchmark 

1 Safe Drinking Water Act MCLs These standards are relevant and appropriate 
based on the current water supplv designation of the stream segments in which 
the ponds reside 

- 3 In the absence of MCLs, state-wide surface water standards for streams with a 
water supply designation were selected 

3 In the absence of state wide surface water standards, state wide groundwater 
standards were selected 

Additional detail regarding compliance with these benchmarks during pond operations and on 
an annual basis is provided in Section 3 7 

3 6 3 Selected Location specific Benchmarks 

Location specific benchmarks are limits pIaced on the concentration of hazardous substances 
or the execution of activities solelv based on the location of the action These may restrict 
or preclude certain remedial actions or may applv only to portions of the site 

Potential location specific benchmarks are listed in Table E 3 Selected options associated with 
the Pond Water Management IM/IRA Decision Document regarding collection, storage or 
treatment of water will be required to comply with the applicable location specific 
benchmarks Locations of  selected collection, storage or treatment areas will be assessed 
according to the pertinent regulation prior to final selection of a site The location specific 
benchmarks that will apply to the selected option are fullv discussed in the impact analysis 
section of Chapter 5 

3 6 4 Selected Action specific Benchmarks 

Performance, design or other action specific requirements set controls or restrictions on 
particular kinds of activities related to management of hazardous substances or pollutants 
These requirements are not triggered bv the specific chemicals present but rather the particular 
Ih!l/IR4 options as discussed and evaluated in Chapter 4 The selected options, as outlined 
in Chapter 5, will undergo analvsu in Chapter 5 to determine the selected action-specific 
benchmarks 
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Important action-spec& requirements that would be triggered by each of the considered 
options are the RCRA 40 CFR 264 and 265 requirements €or treatment, storage and disposal 
of a defined hazardous waste as enumerated in Table E4 These requirements would not be 
applicable or relevant and appropriate to pond water that complies with the Segment 4 or 5 
standards Instead, compliance with these standards demonstrates that the water does not 
contam hazardous waste" These standards would be applxable to waters contaming 
hazardous waste in concentrations that exceed Segment 5 standards 

Actions associated with pond water management will also require compliance with a 
combination of the following action-specific benchmarks and TBCs emergency planning, 
preparedness and response for operations'6, Best Management Pr;t~tices'~ (40 CFR 125 104), 
environmental compliance issues coordination, environmental protection safety, health 
protection information reporting requirements'* and dam safety requirements 

3 7 COMPLIANCE WITH BENCHMARKS 

Compliance with the selected benchmarks from Section 3 6 involves a demonstration of water 
quality through an appropriate sampling and analysis program, a reporting function in which 
water quality, flow rate and other operational information is transmitted to regulatory agencies 
on a regular basis, and administrative limitations are placed on operational activities 
Compliance with chemical-specific benchmarks will be demonstrated either statistically, or on 
a point value basis, depending on whether the water quality data is generated for ambient 
water quality investigations, or €or operational purposes Reporring functions ensure that 
compliance can be evaluated by outside parties, and any potential changes to compliance 
requirements can be identified Compliance with reporting requmments is demonstrated by 
meeting specihed deadlines Three aspects of compliance are discussed within this section 
These are 

1 Operational Compliance, 

2 Regulatory Compliance, and 

3 Reporting 

Compliance with adrmnistrative limitations selected as location specific, mbcor mion-specific 
benchmarks will be accomphshed through SOPS, or as part of the Implementation Plan €or 
this I W I R A  Decision DomRtent (see Chapter 6) 

- _*_>- --. i e- 
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3 7 1 Operational Compliance 

Compliance with water qualitv standards used for operational purposes will be determined by 
comparing analytical results agamst point values for the selected chemical specific benchmark 
A hierarchy has been established for determining the source from which operational point 
values are selected This hierarchy is described below Only those C O G  listed as applicable 
to a specific pond will be evaluated in determining operational compliance Tables 3 1 through 
3 7 list pond specific COCs versus defined point values 

0 For discharges to Segment 4 from Ponds A 3, 4 4. B 5 or C 2, analvtical results 
for pondspecific COCs will be compared against SDK-5, MCLs for those 
constituents for which SDWA MCLs are published COCs for which no 
SDWA MCLs are listed will be compared against statewide surface water 
standards for Domestic Water Supplv COCs for which no state wide Domestic 
Water Supplv standards exist will be compared against stare wide Groundwater 
Quality standards C O G  for which no listed values are available from any of 
the above sources will be reported onlv (These compounds are generallv 
chemicals which present negligible health risk and thus ha1 e not been addressed 
by various regulatory authorities ) 

For transfers between ponds within Segment 5 (all ponds) and for recycle 
operations at Pond C 2, analytical results fop pond specific COCs will be 
evaluated against SDWA MCLs state wide Domestic TcY'ater Supply standards and 
state wide Groundwater Quality standards according to the same hierarchy 
described below for discharge operations 

0 For spray evaporation operations at Ponds A 1, A 2, B 1. B 2 and the Landfill 
Pond, analytical results for pond specific COCs will be evaluated against SDWA 
MCLs for those constituents for which SDWA MCLs have been published, with 
the exception of 9 parameters which may or mav not be COCs at individual 
ponds These 9 parameters are those which were modified by the CWQCC 
during standard setting for Segment 5 of Big Drv Creek, and are based on site- 
specific ambient conditions For these 9 parameters, Segment 5 point values are 
adopred 

COCs for which no SDWA MCLs or modified Segment 5 values are listed will 
be evaluated against Statewide Domestic Water Supplv standards, or Statewide 
Groundwater Qualitv standards according to the same hierarchv listed above for 
discharge operations 
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Compliance is assumed, and operations will be conducted i€ analytical results are equal to or 
less than the defined point value Values from a single analysis e x d i n g  the defined point 
value are not necessarily assumed to be out of compliance Minor exceedances of certam 
parameters may be allowable, and will be determined on a case-byee basis by evaluatxng 
historic water quality fluctuations ag;unst the measured vdue Measured values less than 2 
standard deviations greater than the defined point value (based on tustoric values) will be 
evaluated as normal fluctuations for which no additional actions (I e ,  treatment) are required 
Measured values greater than 2 standard deviations higher than the ddined point value will 
be assumed to be out-of-compliance, and wiH require treatment 

3 7 2 Regulatory Compliance 

With the exception of the Land€ill Pond, for which no stream segment classification has been 
made, all ponds under consideration within this IMIIRA Decision Document reside within 
Segment 5 of Big Dry Creek Compliance with Segment 5 ambient water quality requirements 
will be determined on an annual basis by a statistical evaluation of dl in-pond samples from 
all ponds, including the Landfill Pond, on a parameter-by parameter basis Compliance with 
Segment 5 values will be determned by taking the 85th percentile of these samples and 
comparing this number to the Segment 5 value This method of determning compliance with 
Segment 5 standards is consistent with the way in which Segment 5 standarb were originally 
established Prior to setting Segment 5 standards, CWQCC reviewed historic site-specific 
water quality data and chose 85th percentile values for cornpanson purposes This document 
adopts the same strategy Any parameter not in compliance with Segment 5 values will be 
evaluated for future listing as a new COC (rf not a l d y  hsteci) OF for modification in future 
standards setting hearings In dcbtion, investigaions into the possible source of the 
contaminant and potential remechation efforts will be initiated 

Discharge water quality wiH be &tennured OR an annual basis by a sta~mical evaluation of a11 
samples taken dunng &charges from Ponds A 3, Ad, B-5 and C-2 Compliance with Segment 
4 standards will be detemned by taking the 85th percentile of these samples and comparing 
this number on a parameter-by-paramaer basis to the Segment 4 values Any parameter not 
in compliance with Segment 4 values will be evaluated for future listing as a new COC (if not 
already listed) or for mohfication m future standards setting heanngs In addition, 
investigations into the possible source of the contammint and potengial rernedmtion effoas 
wili be initiated 
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3 7 3  Reporting 

An annual water quality compliance report will be generated listing the results of annual and 
quarterly sampling efforts (see Section 5 1 6) and the compliance evaluations for Segment 5 and 
Segment 4 standards described above This report will be delivered to regulatory agencies in 
fulfillment of regulatory reporting requirements A summary of operational data, including 
flows, total volumes, operations conducted, and non routine occurrences, if any, will also be 
provided on an annual basis 

Non routine occurrences will also be reported at the time of the event through the existing 
Occurrence Notification process Other regulatory reporting required bv existing agreements 
and procedures include Discharge Monitoring Reports under the NPDES permit, bio 
monitoring results under the "DES Federal Facilities Compliance Agreement and discharge 
notifications by agreement with CDH 
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CHAPTER 4 
SCREENING AND ANALYSIS OF POND WATER 

MANAGEMENT OPTIONS 
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Chapter 4 descnbes the decision-xxxkng process used to select vlable pond water management 
options for thls In tern  MeasuresIIntem Remedd Action (IM/IRA) Declsion Document 
This chapter develops pond water management options on a broad scale, and performs a two- 
level screemng process that elirmnates alternatives whch are not feasible Chapter 5 contmues 
the option selection process with a qualitative analysis of options that pass the Chapter 4 
screening process The final proposed action(s) will be selected from those options evaluated 
in Chapter 5 

The options screenutg process must document the assumptions that apply to water sources 
influent to the ponds The assumptions for water sources are as follow 

1 Discharges from the sewage treatment plant (STP) must comply with the 
effluent limtations established by the National Pollutant Discharge Elimmation 
System ("DES) p e m t  This p e m t  is currently being renegotiated, and final 
limts are unavadable For this document, it is assumed the new p e m t  will 
require STP lscharges to comply with numenc water quality standards 
established by the Colorado Water Quality Control Conmussion (CWQCC) 
including newly adopted standards for radonuclides Currently, these are the 
standards for Segment 5 of Big Dry Creek, South Platte Rwer Basin 

2 Under current Clean Water Act (CWA) regulations, most industnes are 
required to apply for "general" or "indmdual" stormwater-related NPDES 
permts' These permts generally require the implementation of Best 
Management Practices (BMPs) to prevent pollutants from entemg stormwater 
prior to their being discharged to receivlng waters, and apply specific 
monitomg requirements to stormwater drscharge points However, numenc 
standards do not apply to the stormwater &charge points 

, 
The Rocky Flats Plant (RFP) has applied for, but has not yet received, a new 
NPDES p e m t  for stormwater This p e m t  apphcation contam seven 
stormwater hscharge points, covenng all outfalls from the core area of the plant 
site2 For this document, it is assumed stormwater &charges from the core area 
w d  be subject to the aforementioned BMP-level controls and momtonng 
requirements only, consistent with expected NPDES p e m t  requirements No 
numenc stream standards w d  apply to these Ctscharges 
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Through its exmng Spd Prevention, Control and Countermeasures (SPCC)/ 
BMP Plan3, RFP has idendied and mplemented many of the measures rccom- 
mended by the U S Enwonmental Protection Agency @PA) and the State of 
Colorado to hut  the &elhood that sigr&cant pollution of pond water d 
occur Gom stormwater runoff Stormwater runoff entemg the ponds could 
exceed Segment 5 standards under cenam sctlllllos, however, ttus possibhy 1s 

addressed 111 W o n  6 3, Proposed Pond Water Management Operations Plan 

3 RFP assumes that no water q d t y  prowions or rtQuvements apply to buffer 
zone runoff, pnor to thu runoff entenng the pond system, aside from the 
recommendaQons of the 1993 Rocky Flats Watershed Management Plan 
(WMP)’ The WMP promdes guidance on the use of pcstiudes at RFP, the 
protection of wetlands and habitat, mechmcal weed control and erosion 
control Such erosion control measures wdl help to s t a b h e  sods and reduce 
the amount of soils which wdl enter the ponds 

4 Control of Ctscharges from sprmgs, seeps and runoff ongrnating from hdxwdd 
Hazardous Substance Sites (IHSSs) is outside the scope of thrs WIU Deusion 
Document Although potentially influent to the pond system, these water 
sources are addressed by other plans such as the Operable Umt (Ow Remedd 
Investigation/Resource Conservation and Recovery Act (RCRA), Fachy 
Investigation (RI/lZFI) work plans, subsequent IM/IRAs and Corrective 
Measures Studies/Feasibility Stuhes (CMWFS), site reme&mon-relatcd 
documents and the site-wide groundwater morutormg program. 

5 RFP conducts Ctscharges from the OU 1 and OU 2 IMnRA treatment systems 
in accordance with the cnteria established by the speafic OU 1 and OU 2 
Applicable or Relevant and Appropnate Requirements (ARARS) These 
Ctscharges, whch are influent to the pond d m a g e  systems, generally meet their 
respective ARARs, which are based on Segment 4 Stream Standards 

6 Interpond transfers, releases from an upstream pond to a downstream pond, and 
off-site &charges from the ponds must comply with the benchmarks estabhhed 
for thu IM/m Deasion Document However, emergency condmons that 
haw health and safety d i c a t i o n s ,  although not antiupated, may -re 
emergency traders or Ischarges, and take precedence over normal water 
quahty considerations Condmons warrautmg exwrgency transfers or &charges 
are detded 111 Standard Operation Procedures (SOPS) and the Emergency 
Preparedness Implementation Plan 

-- 
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It unportant to note that th WIRA Deusion Document wdl not drectly regulate pond 
inflows, mcludmg STP effluent, stormwater runoff, spds and return flows from the IHSSs 
Furthermore, it is not possible for t h s  or any other document to ensure upstream control 
measures will guarantee that water sources d u e n t  to the ponds wdl comply with the adopted 
benchmarks Therefore, the goal of the screemng and analysis process is to select options that 
effectively manage potentially contarmnated water sources m the event upstream controls fad 

Section 4 1 of this chapter descnbes the screemng methodology employed in selecting potential 
options to accomphh thu task Sections 4 2 through 4 8 provide bnef descnptions of each 
potential option, and present the justdication for rejectmg or retamng each option for further 
evaluation 

4 1 IMAM PLAN SCREENING PROCESS 

Over 80 potential pond water management options were developed in "bmnstormmg" sessions 
with RFP representatives This section descnbes the screening process used t o  evaluate the 
potential pond water management options and narrow the list of options to those most ldsely 
to achieve the objectives of the IM/IRA process The screening process utilizes two types of 
screening cntena (1) statutory cntena from Section 121 of Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA)6 as promulgated by EPA in the 
National Contingency Plan (NCP), and (2) IM/IRA cntena, i e , the goals and objectives of 
this document These cnteria are described in Sections 4 1 1 and 4 1 2 ,  respectively, and are 
organized into pnmary and secondary screening elements, descnbed in Sections 4 1 3 and 4 1 4, 
respectively This multi-level approach resulted in a short list of 21 viable options which are 
analyzed further in Chapter 5 Table 4-1 lists and bnefly descnbes the full set of  options that 
were considered in the screening process (Flow charts [Figures 4-1 and 4-21 show the pnmary 
and secondary screening processes schematically ) Table 4-2 shows the option screening results 
Within Tables 4-1 and 4-2, each option is grouped with other options that have the same 
function (e g , spill control, treatment, storage, etc) Tables 4-1 and 4-2 and Figures 4-1 and 
4 2  are located at the end of this chapter 

4 1 1 Statutory Cntena 

The document, Guidance on Prepmng Superfund Decision Documents, by the Office of  Solid 
Waste and Emergency Response (OSWER) Directive 9355 3-02' and associated fact sheets 
descnbes nine cntena to be used in the analysis of alternatives for intenm remechal actions 
These nme cntena are used m this IM/IRA process to deterrmne which alternatives will Uely 
meet statutory cntena 
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Apphcation of these m e  cntena (mthm a typical IM/IRA proccss) also presupposes that an 
WRFI or other detvled slte charactemtion aavlties have already been completed 
Although extensive and comprehemvc surface water monttonng ;Icwvlties have taken place 
at RFP, the goals of these momtomg activit~es were @mnt from the goals of th IMnRA 
process Smcc no RVRFI or CMs/FS has been prepared for pond water management at RFP, 
charactenzauon tasks that t y p i d y  precede an IM/IRA process hve been mcorporated mto 
ths IM/IRA Deusion Document to the extent possible 

The m e  EPA cntena form the basis of the option scrcenmg process and later are used for 
cornparatlye evaluations The m e  mtem are composed of two threshold cmena, five 
pmary  balancmg cntena and two m0-g atena. These cntena are mcorporated mto the 
pnmary and secondary scree- processes dsaused m thrs chagcer, as well as the quahtative 
analysis process &cussed rn Chapter 5 The mtena are as follow 

Threshold Cntena 

1 Overall Protection of Human Health and the Enmronment 

2 Comphance with Benchmarks 

Pnmary Balancing Cntena 

3 Long-term Effectiveness and Permanence 

4 Reduction of Toxlcity, Mobility or Volume through Treatment 

5 Short-term Effectiveness 

6 Abhty to Implement 

7 cost 

Nodxfyxng Cntena 

8 StatdEPA Acceptance 

9 Commmty Acceptance 
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These cntena are mcorporated mto Figures 4-1 and 4-2, the mtical questions considered by 
regulatory revlewers to evaluate whether these cntena are met are hsted below 

4 1 1 1  EPA Cntena #1-  Overall Protection of Human Health and the Environment 

0 Does the alternative promde adequate protection) 

0 Are nsks e l m a t e d ,  r e d u d  or controlled through treatment, 
enpneenng controls or institutional controls to levels that are protective 
of human health and enmronment) 

4 1 1 2  EPA Cntena #2 - Compliance with Benchmarks 

Does the alternative meet all benchmarks selected for and applicable to 
this IM/IRA Decision Document or, if appropnate, provlde the grounds 
for involung a waver) 

4 1 1 3  EPA Critena #3 Long-term Effectiveness and Permanence 

Does the alternative mantan reliable protection of human health and 
the environment over time, after cleanup levels have been met) 

(Note This cntena has not been used in the prmary and secondary screemng 
process because it is not generally considered by EPA to be relevant to a 
temporary measure implemented as an intenm action, however, the degree to 
which the option is consistent with and supports long-term actions is a key 
consideration in the comparative analysis of options given in Chapter 5 ) 

4 1 1 4  EPA Cntena #4 - Reduction of Tomcity, Mobility or Volume through 
Treatment 

, 

What is the anticipated performance of the treatment technologies for 
each treatment alternative) 

4 1 1 5  EPA Cntena #5 - Short-term Effectiveness 

Does the alternative have any adverse unpacts on human health and the 
environment dunng the construction and tmplementation penod? 

Can mtigation techniques mmmuze adverse effects) 
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4 1 1 6  

4 1 1 7  

4 1 1 8  

4 1 1 9  

What arc the methods that wdl &eve protection, and how long wdl 
it be untd protecuan IS achevd 

EPA Cntena #6 - Abllrty to Implement 

0 

0 

EPA Cntena #7 - Cost 

0 

Is the altername t & d y  and ndmlmstmt~vely feasible) 

Are the semces and matenals avadable for a parucular option) 

What are the present worth, capital and opemon and inamtenan- 
(O&M) costs for the alternative? 

EPA Cntena #8 - State/EPA Acceptance 

0 

0 

EPA Cntena #9 - Community Acceptance 

Are the pubhc's comments and concerns addressed3 

(Note Speclfic responses to public and agency comments are addressed in the 
Responsiveness Summary section of the IM/IRA Record of Deusion) 

Are regulatory agency comments and concerns addressed2 

Do the regulatory agencies accept the selected recommended remedy3 

The above EPA cntena, along with the WIRA cntena listed below, have been mcorporated 
into the pf.lmary and secondary screens described 111 Section 4 13  The EPA and IM/IRA 
cntena are consohdated and rearranged in the pnmary and secondary screens to best reflect 
a logcal W I R A  screenmg procedure for pond water management 

4 1 2  IMARAcrlterla 

WIRA mtena focus the evaluatmn and selection process on alternatives that ue k l y  
applicable to the IMIIRA process Any option retamed for further evaluation must fall mthm 
the defmed scope, goals and ob-ves of the IM/IRA Deusion Document This re!qummmt 
is reflected both 111 pnmvy and secondary scmnrng mc&n~~ms Cnte!na assouated wlth the 
defined scope, goals and objectives of the IMnRA Decision Document mclude 

1 Does the option address on-site pond water management problems or ~ssucs) 

c - h._ -. -.- . 
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2 Is the option compatible with antiapated CWA management practices> 

3 Is the option mdependent of, but consistent with, OU actions’ 

4 Is the option mtenm, can the option be implemented withn five years) 

CERCLA requires that all intenm actions should be consistent with, and not preclude the 
implementation of, the expected final remedy Since OU actions are subject to CERCLA and 
RCRA, this requirement is addressed as part of WlRA cntena #3 

4 1 3 Pnmary Screening Process 

- 
The objective of the pnmary screemng process is to use EPA and WIRA cntena to 
determne which alternatives should be analyzed in more detvl via secondary screenmg, and 
which should be dropped from further consideration The pnmary screemng process can be 
viewed as a “fatal flaw“ evaluation m which each option is evaluated a p n s t  the requirements 
of the IMAM process 

Both EPA criteria and WIRA criteria, as descnbed in Sections 4 1 1 and 4 1 2, were used in 
developing the pnmary screening elements Descnptions of the seven pnmary screening 
elements, their relationship to the underlying EPA and IM/IRA cnteria, and a justification for 
their use are given below Figure 4-1 shows a flow chart of the pnmary option screening 
process 

4 1 3 1  Pnmary Screen #1 - Option is Protective of Human Health and the 
Environment 

Primary Screen #1 relates hrectly to EPA Cnteria #1 Options which pass this screen, at a 
mnimum, do not increase overall nsk to human health or the environment over exlsting 
management practices that have been found to be protective Options that increase 
contarmnant mobility or result in cross-me&a impacts do not meet the statutory intent of 
CERCLA Such options are therefore unacceptable, or fad 
, 
4 1 3 2  Prmary Screen #2 - Option Complies with Numenc Benchmarks 

Pnmary Screen #2 partially fulfills EPA Cntena #2 Proposed benchmarks selected m this 
IWIRA Deasion Document (see Chapter 3) are the apphcable or relevant and appropnate 
requirements adopted from exlsting laws and regulations Numenc benchmarks evaluated as 
part of Primary Screen #2 are chemcal-specific and do not consider action and location-speafic 
requirements Action and location-specific requirements are addressed separately (see P n m q  
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Screen #3) For the purposes of t h s  screcnmg element, options that do not meet the proposed 
numenc benchmarks are ~ j c ~ r e d  

4 1 3 3  Prunary Screen #3 - Option Comphes mth Pemts ,  Agreements, Laws and 
Regulauons other than Numenc Benchmarks 

Prunary Screen U3, when combmed with Pnmary Screen U2, fulf i i  the r e m m g  
requirements of EPA Cntem #2 Legd r q m e n t s  controbg cerwt~l actions or acuons 
at certam locations such as federal wetlands legislation, the Endangered S p e s  Act, Bald Eagle 
Protection Act, or other laws or regdauons, are specrfically 111duded as kation or action- 
spedic benchmarks m thu WIRA Deusion Document These non-numerrc reqturements 
may prevent or delay certllll opaons from bemg mplemented For example, the Bald Eagle 
Protection Act prohbits the construction or dmurbance of land mthm bald eagle nestmg 
areas S d a r l y ,  the CWA prohbits construcuon efforts resultmg m a net loss of w&ds 
greater than 1 acre Options whch would mvolve the vlolation of these or smlar  laws and 
regulations are rejected Other possible construnts rnclude the RFP RCRA Part B permit, the 
NPDES penrut, and vmous agreements such as the Interagency Agreement (IAG), Agreement 
in Pnnciple (AIP) and Federal Facrlities Compliance Agreements (FFCAs) 

4 1 3 4  Prunary Screen #4 - Option is Technically Feasible 

Pnmary Screen #4 relates to EPA Cntena #6 Options for which the technology does not yet 
exlst will be impossible to unplement within the desired time frame WIUs are by their 
nature short-term or rnferrm measures, and are not intended to be research and development 
actions Innovative or expenmental technologies, once proven, can be mcorporated mto final 
actions as appropnate 

4 1 3 5  Pnmary Screen 15 - Option Addresses On-site Pond Water Management 

Pnmary Screen #5 IS designed to assume that W I R A  options fall wlthlIl the scope of the 
IM/IRA Decsion Document This IM/IRA Declsion Document w not intended to address 
all acuons or operauons at RFP related to surface water runoff, but 1s focused on the surface 

Options whch address only surface water mues hydrauhcally 
u p g d e n t  or d o w n d e n t  of the detention ponds are excluded from further consideration 
in th IM/IRA Deusion Document For example, defiuenaes 111 STP operations are 
addressed by the NPDES-WCA', and &charges from the STP arc regulated by an mdtvldual 
Nl?DES9 permit Possible modlficiltons to thcse operataons would, therefore, not be the focus 
of any options whch udl be consicbred further in tb IM/IRA Deusion Document 
Sdarly, options whch foeus on d a t i o n  of sod, sedunents or groundwazer wrthm the 
surface water detention ponds are not w i h  the scope of th h a t ,  other plans and 

1 water detention ponds 
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programs such as WRFI OU Work Plans address t h s  m d e t d  Also, such options involvrng 
remelation cannot be acheved on an mtenm basis 

4 1 3 6  Pmary Screen #6 - Option is Compatible with CWA Management Practices 

Pnmary Screen #6 assures that options are consistent with ahnistrative requirements of the 
CWA, wluch regulates stormwater management at mdustnal faahties RFP must comply with 
the exlstlng SPCC/BMP Plan3, the Stormwater Pollution Prevention Plan (SPPP), and the Od 
Pollution Prevention Plan (OPPP) which is being prepared under the auspices of the CWA 
These documents define on-site source control, spill management and response actions designed 
to provide pnmary upstream control of potential water contarmnants rn accordance with 40 
CFR 112 1, 112 3, 112 7, 122 2, 122 21, 122 26, 122 44, 125 100 and 125 101 Options which 
are not compatible with these requirements are likely to be redundant or contradmory and 
are rejected on that basis 

4 1 3 7  Pnmary Screen #7 - Option is Independent of OU Actions 

Primary Screen #7 also relates to the scope of this IWIRA Decision Document Management 
of surface water sources which are directly traceable to OUs, or being addressed under current 
OU work plans, feasibility studies, and remedial investigations, are dnven by schedules 
contained within the IAG and are outside the scope of this IM/IRA Decuion Document For 
example, remediation of pond selments in the Walnut Creek dratnage will be investigated, 
and if necessary, performed as part of OU 6 actions Simlarly, capture and treatment of 
leachate from the landfill will be investigated as part of OU 7 In addmon, the need for and 
the selection of appropnate interim and final remedial actions at these sites must necessarily 
w i t  for required characterntion and feasibilitv studies to be completed Therefore, remedral 
action options which cannot be accomplished independent of defined OUs are excluded from 
further consideration within this document 

4 1 4 Secondary Screening Process 

The secondary screenmg process uses appropnate EPA and IWIRA cntena to elirmnate 
options that probably will not achieve beneficial results The three secondary screens that 
follow are used to indicate whether beneficial results are llkely to be acheved Options whch 
can be implemented quickly, prevent environmental degradation, improve water management, 
and facilitate final actions will likely have beneficial results 
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4141 Secondary Scmn #I - Option Can Be Operauve In Less Than Five Years 

Secondary Screen #1 addresses EPA Cntena #6, and WIRA Cntem #4 In order for an 
option to prowde k m a b l e  benefits, matenal and ecppment must be purchased and 
mstalled, fdi t ies  must be constructed, and achnmrauve or operatiod controls m w  be put 
in place T h  IM/IRA Dcclsion Document IS, by M i o n ,  murim or short-term m nature 
and is designed to address mmed~ate problems or concerns Options that mvolve lengthy 
perrmttmg actions, arc dependent on completion of longterm IAG actmties, or rcquve 
congressionallyapproved expendrntres over multiple years are d e l y  to acheve benefiual 
results m an intenm fashon 

The identrfied tune frame for thxs IM/IRA Decrslon Document IS five years, after whch, d 
appropnate, final r e m d  action plans for OUs 5, 6 and 7 wdl be unplemented Options 
which cannot be lmplemented withm five years are beyond the scope of thu IMnRA Deusion 
Document and are rejected from further consideration 

4 1 4 2  Secondary Screen #2 - Option Reduces Overall h k  to Pubhc Health or 
Enwronment 

Secondary Screen #2 mvolves assessmg the option, on a conceptual level, to d e t e m e  whether 
it will reduce nsk to public health or the environment a s  screen M e r s  from Primary 
Screen #I in that it focuses on reduction of nsk rather than no mcrease m m k  Options 
which involve approved treatment technologes and do not relocate possible umtammants are 
generally considered to reduce nsk Secondary Screen #2 addresses EPA Cntena #I and #4, 
which are designed to satisfy important statutory requirements of IM/IRAs ked in Section 
121 of CERCLA6 For t h s  WIRA Decision Document screening element, no numend mk 
reduction values are calculated 

This screening element also complies with the statutory preference for treatment as a pnnciple 
element of remedial actions by d m e g d n g  (for screelung purposes) the deuiveness or 
efficiency of speufic treatment technologies, allowing "treatment" to be evaluated qualrtatively 
Water-borne contamtnants pose a nsk to pubhc health and the enwonment, so any option 
/with the potential to reduce the volume or toxicity of contammants through treatment mll, 
by definition, reduce overall mk and therefore passes t h s  screen Options that enhance the 
abdity to capture and hold potentially contammated water d reduce contamnant mobhty, 
thereby reducrng overall mk, and also pass thls screen 
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Conversely, options whch rely solely on dduuon of contunlnants, regardless of numenc nsk 
level, wdl increase the volume of water potentidy subject to treatment and are contrary to 
the mtent of EPA Cntena #4 Sidarly,  engmeenng or 
institutional measures whch rely on addmonal land-based contamment facilities would not 
lirmt the potential mobdity of contaminants as required by EPA Cntena #4, do not comply 
with the specific intent of t h s  IM/IRA Deasion Document to llrmt the spread of 
contammation, and are rejected 

Such options are rejected 

hsks not related to &rea chermcal exposure are also addressed by thrs screening element 
Even though quantitative nsk values have not been detemned for the nsk posed by 
catastrophic events such as dam fadure or major fire, the possibhy that any option rmght 
contnbute to these high-nsk, low-probabhty events is considered m the context of their 
impact on pond water and the abdity of the pond management system to protect downstream 
waters 

4 1 4 3  Secondary Screen #3 - Short term Adverse Impacts of Option Can Be Mitigated 

Secondary Screen #3 also addresses EPA Cntena #1 and #5 Most options, particularly those 
involving construction efforts, have prehctable adverse effects on the environment These 
effects include dust generation, destruction of habitat, oil spds from construction vehcles, 
dewatering or excavation of wetlands, increased sediment loadrng to streams via stormwater 
runoff, and other potential impacts Generally these effects are short-term in nature and can 
be mtigated or controlled through proper engineermg and construction management and 
result in little or no long-term damage 

The purpose of Secondary Screen #3 IS to provide a final check on each option to ensure that 
no unacceptable short-term nsks or long-term cross-me&a impacts will result For example, 
excavation of radioactively or chemcally-contaminated pond sediments in the absence of 
physical control structures could lead to transport of these contamrnants downstream, 
irrespective of institutional or ahnistrative controls The hkely result would be elevated 
short-term public or envlronmental exposures, and/or the creation of new or enlarged 
contammation sites that would require addmonal remelation Options that have the potential 

,to create long-term adverse effects, or for which short-term nsks are unacceptably high, are 
rejected from further consideration 

The following text evaluates vaflous conceptual level options for pondwater management based 
on the screens descnbed above The evaluated options arc bnefly descnbed m Table 4-1, and 
the outcome of the evaluation is summanzed 111 Table 4-2 The options screened are organmd 
into seven categones 
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4 2 CWA-/NPDESregulrt#L Water Management 
4 3 Operable Unit Intenctlons 
4 4  Spdl Control Options 
4 5 Storage Options 
4 6 Treatment Options 
4 7 
4 8 Water Momtomg Options 

Alternative Water Transfer Optxons 

Those options whch pass the prrmary and secondary screenmg are ciscuwd only bnefly m 
t h  chapter because they are the focus of Chapter 5 and Appmd~x F For those opaons 
whch fail the screerung process, the corresponding text m t h ~ ~  chapter ~ ~ ~ l l l l ~ l l ~ e ~  the 
components and evaluation of screerung mterra 

4 2 CWA-/NPDES-REGUTED WATER MANAGEMENT REQWREMENTS 

An objective of t h s  IM/m Decision Document is consmency with the Pohtlon Prevention 
Plans (PPPs) and BMPs mitiated under the CWA, and with the requrements to be lmposed 
by the new RFT "DES combmed p e m t  for stormwater and STP effluent The NPDES 
p e m t  provides upstream controls for water entemg the pond system Consmency between 
numenc l m t s  unposed on STP effluent by the "DES permtt and those unposed by thu 
WIRA Decision Document's benchmarks IS desirable to prevent a situation m whch ambient 
water quality IS m complzunce at one location (the STP cfischarge point) and out of complwnce 
at a dfferent point just downstream, mth no change m water quhty 

f 

For stormwater dscharges, the new p e m t  is expecxed to requre RFP to prepare separate 
SPPPs and OPPPs, and to unplement addmonal BMPs An SPPP for RFP is bemg developed 
to follow the reqmments of 40 CFR 122' An OPPP is bemg developed to follow the 
requirements of 40 CFR 11211 A BMP Plan is a separate requvement of 40 CFR 125n BMPs 
address the control of peak flows and water quahty of runoff from the mdustnal plant site and 
raw-matenal storage areas to receiving waters 

All of the options k e d  m Section 4 2 pass both the primary and secondary ScTieenrng crrtena 
J As a group, these options are already bemg unplemented to comply mth emstmg and expected 
requrements of the CWA as well as s p d c  provlsions of the emstmg RFT "DES pemt9  
The new RFP NPDES pcmt bemg negotxated is not expected to contam numenc standards 
for water q d t y  that are signlfic;mtly Merent from Segment 5 stream standards, nor 1s it 
expected to contam provlsions wkch would delete plans and programs already m place For 

mcluded for completeness, and to foster a n  awareness of exmmg upstream pollution control 
measures 

the purposes of sfus document, these options arc all "no acrion" dtern;ttlves They are A 
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4 2 1 On-slte Spill Col lmon,  Routmg and Storage 

4 2 1 1  Implement Source Reduction BMPs 

This option passes the screenmg cntena because it mcludes BMPs addressmg housekeeping 
procedures, preventive mamtenance operations and substitutions of hazardous chermcals with 
non-hazardous replacements These BMPs are bemg mplemented 

4 2 1 2  Implement Spill Prevention, Control & Countermeasures Plan 

This option passes the screenmg cntena because it addresses response pohaes and procedures 
for the prevention, control and remechation of sods mpacted by a s p a  as required by the 
CWA An SPCC Plan exlsts and has been mplemented at FWP 

4 2 1 3  Implement Spdl mtigation BMPs 

This option passes the screening cnteria because it implements BMPs for contarmnant source 
reduction, spill response practices and spill recovery such as mstallation of dnp pans m work 
areas and floor dram collection basins These BMPs are currently being mplemented 

4 2 2 Stormwater Collection, Routing and Storage 

4 2 2 1  Prepare and Implement Stormwater Pollution Prevention Plan 

This option passes the screening cnteria because it addresses site-wide policies and practices 
designed to l m t  the transport of natural and man-made contarmnants to stormwater The 
SPPP is being finalned and will be implemented in Fiscal Year (FT) 1994 

4 2 2 2  Prepare and Implement Oil Pollution Prevention Plan 

This option addresses policies and practices designed to limt the exposure of od-contining 
equipment or vessels, such as tanks and tank farm, to stormwater flows Thls OPPP is bemg 
prepared and will be implemented in Fy 94 

4 2 2 3  Implement Exposure Minimzation BMPs 

This option passes the screening cnteria because it includes BMPs for covemg storage areas 
and managmg contamment practices and flow &versions to mmlmlze stormwater contact with 4 

- potential pollutants These BMPs are currently being mplemented 
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4 2 3 STP Effluent hschargc & R o u t q  

4 2 3  1 Implement Momtormg Requrements of NPDES-FFCA 

T h  option passes the screerung cntena because it lddresses re!qwrcments of the "DES 
FFCA' pertammg to STP effluent that 1s Quent to the ponds Aspects of the "DES-FFCA' 
addressmg STP Quent or operations pnor to &sch;uge arc not considered 

4 3 OPERABLE UNIT INTERACTIONS 

Options m &IS category were! mtially considered because they lddress the management of OU 
water sources whch ultlmately dram to the ponds However, opuons whch address the 
remdation of s p d c  OUs are beyond the defined scope of t b  IMAM Deusion Document 
and therefore do not pass the screenmg process It IS mhere!ntly redundant and potenually 
contradmory to also address these issues as part of th IM/IRA process For example, even 
though groundwater sources are assumed to be contnbutmg m o r  flows to %he ponds, these 
sources are not fully charactenzed, are traceable to an emsting OU, and would be remehated 
as part of the larger scope of OU actions dnven by comphance schedules contamed mthm the 
IAG" 

All of the options listed in Table 4-2 under OU Interactions fa1 the p"muy screenmg cntena 
on the basis of their dependence on planned or ongoing OU RVRFI and CMS/FS actiylties 
The appropnateness of response actions assoaated with the above sources IS determrned by the 
lead agency dunng scoplng or at other points in the RVFS process' s p d i c  to the OU m 
question Many of these options may be appropnate, but are necesslrrly &erred to other 
P W -  

4 3 1 Dnll Wells to Capture/Pump Groundwater 

This option fads the screerung cntena because pumping of groundwater is a source removal 
action, presumably associated with a specific OU for which charactemuon efforts and 
corrective measures evaluations (under the purview of the IAG) have not been completed 

,Ths option IS also exclusively a groundwater action and 1s not pertment to pond water 
management 

4 3 2 Capture Seep/Spnngs Flows and Pump to Existmg OU Storage 

This option f i l s  the screerung cntena because the souroe of seeps and sprrngs whch present 
water quahty concerns can be traced CLrectly to an OU or IHSS Management of these water 
sources annot be done independent of OU actions In addmon, the management of water 
sources whch arc physically beyond the pond system IS beyond the scope of thls IM/IRA 
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Decision Document Pumpmg of these sources to an exlstmg OU, and treatment of this water 
at the OU wdl also reqtllre a change to the specdic OU Record of Decision (ROD) per the 
requirements of section 117(b) of CERCLA6 

4 3 3 Capture and Store Landfdl Leachate Flows 

This option f i l s  the screemng cntena because it would require construction efforts withm the 
boundanes of OU 7 ,  which would require mdepth charactenzation of site conltions and 
calculation of potential worker exposure pnor to commenung construction activlties These 
charactenzation steps cannot be accomphshed independent of ongoing OU 7 activlties 
Characterization of OU 7 soil, sedment, leachate and water meda are contined withn OU 7 
work plans, and remeCtal alternatives will be selected under the auspices of the OU 7 WIRA 
or CMS/FS These actiylties are under the purview of the IAG, and are outside the defined 
scope of this IM/IRA Decision Document 

4 3 4 Capture and Store Individual SeepISpnngs 

This option f i l s  the screening critena because the source of seeps and sprmgs which present 
water quality concerns can be traced lrectly to an OU or IHSS Management of  these water 
sources cannot be accomplished independent of OU actions In addition, the management of 
water sources which are physically beyond the pond system is beyond the defined scope of this 
I M A M  Decision Document 

4 3 5 Capture and Store Building Foundation Drain Water 

This option fads the screening cnteria because potentially contammated groundwater 
intercepted by footing/foundation dram is already under the purview of a number of ongoing 
activities and programs These activities and programs include a onetime samphng of 
footing/foundation dmns conducted by the EG&G Rocky Flats, Inc Surface Water Division 
(SWD) in 1993 The intent of this one time sampling was to identify and separately manage 
any footing/ foundation dmns that l d  not comply with Segment 5 stream standards SWD 
is also implementing a Dram Identification Study to identify any high-nsk areas in which 
contanunants withm a buddmg could reach footinglfoundation dmns (such as through cross- 

'connections or floor cracks, etc ) Simlarly, footing/foundation drams are being addressed by 
a number of RFP Enylronmental Restoration activities/projects, includmg OU 8, OU 9, the 
Integrated Operable Umt and the Industnal Area WIRA T h  surfeit of projects addrcssmg 
footinglfoundation dram, and the fact these h n s  do not Ctrectly Ctscharge to the drun;lge 
ponds, makes it unnecessary for the IWIRA to consider these flows 
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4 3 6 Reroute OUs 1 & 2 Treatment System I)rsch?rgcs to New Onate Loahon 

T h  option fads the screenrng cntena because OU operations arc controlled by the WIlU 
RODs Changes to RODs must be documend according to Secuon 117(b) of CERCLA pnor 
to implementauon, and arc therefore not dependent of OU actions In &tion, changes 
to OU dmharge locations or other &charge parameters do not &rcctly address pond water 
management and are outside the scope of &IS IMIIRA Deusion Document 

4 3 7 Reroute OUs 1 & 2 Treatment System D~schargcs to Off-ate Locatron 
(or Segment 4) 

T h  option fads the screemng mtena for reasons s d a r  to 4 3 6 above Of particular note, 
the WIRAs for these two OUs do not speufy Segment 4 water quahty m e n a  as ARARs 
for their treatment system bcharges In order to meet these state-promulgaed requrements, 
the RODs for these OUs would requre amendment to adopt Segment 4 mtena as ARaRs 
pnor to implementmg t h s  option 

4 3 8 Recycle OUs 1 & 2 Treatment System Discharges to RFP Industtlal Loop 

As with Options 4 3 6 and 4 3 7 ,  this option fads the screerung crrtena because changes m OU 
lscharge locations do not address pond water management, are not dependent of OU 
actions, and are therefore beyond the scope of t h s  W I R A  Decision Document In addmon, 
t h s  option is feasible only on a lirmted basis due to the lack of usable capauty within the RFP 
industnal loop and competition from other recycle sources 

4 3 9 Evaporate D d a r g c s  from OUs 1 6t 2 Treatment Systems 

Ths option fads the screening cntena for reasons identical to Option 4 3 8, above 

4 4 SPILL CONTROL OPTIONS 

Section 4 4 bnefly d~~cusses present programs to prevent spdls at RFP and BMPs that wdl both 
belp prevent spas and prow& control measures m the event of a spdl These spdl prevention 
progrvns at RFP are required by regulation and have been Implemented Ongorng efforts wdl 
identdy the need for ;LdcLuonal acuons to further reduce the possibhy of s p a  but these 
programs are not used to meet any coqhance cntena based on numenc stanchrds 

Options evaluated as part of thts -on assume that, although prevention of Sprlls is preferable 
to managmg sp&, no amount of spdl prevention can clrrmnslte the posslbhty of a spill Spdl 
control options are essent~ally storage options that allow capture of potentially contammated 
water on a non-routine or emergency bass Diversion f d t i e s  are an essenual component of 
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all of the options Except for Option 4 4 5, &version f d t i e s  are not specifically addressed 
or evaluated as stand-alone options 

4 4 1 Construct One Off-line Pond for Spdl Control/Capture 

A Option Components and Basis of Conceptual Design 

Storage - Ths option requires the construction of one centrahd,  off-he s p a  control 
pond sized m the range of the current spdl pond capaaty The total live s p a  capacity 
of the four current spdl ponds (A-1, A-2, B-1 and B-2) is 20 5 acrefeet The C-2 pond 
is considered strategically located and adequately sized and would not be replaced 

Pumps and Pipmg - Smce t h s  concept employs one of f -he  pond to serve both the A- 
and B-senes dramages, considerable pumpmg and pipmg would be required A 
conceptual design for pipes and pumping would be simlar to the design used for a 
centralized tank farm as descnbed III Appendur F (Option 4 4 3) which specdies two 
3 6-cfs pump stations This option requires 6000 feet of 8-inch dmneter polyvinyl 
chloride (PVC) pipe since the only suitable location for an off-line pond of 20 5 acre- 
feet is below the terrmnd pond A 4  

B Screening Criteria 

B 1 Pnmary Screening 

This option passes the primary screening cntena 

B 2 Secondary Screening 

This option fads the secondary screening cmena because of its inability to 
reduce overall nsk to public health or the environment and because short term 
impacts of this option can not be mtigated 

The exlstmg topography lirmts the potential location of a single off-line pond 
of adequate slze to an area below the exlstmg terrmnal pond A 4  A spill event 
from this pond dumg a major storm, resultmg in overflow condmons, or 
catastrophic events such as a dam breach, will result in CLrect off-site Ischarge 
of contarmnants A spd control f d t y  below exrstmg catchments 1s considered 
an increased rather than reduced threat to the pubhc and the enmronment 
T h s  option also represents a geographic increase to the extent of potential 
contarmnation, resulting in long term unpacts requinng addmonal future 
remehation efforts 
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4 4 2 Construct Off-be Ponds for Each Dramage for Spdi Controi/Capturc 

A Option Components and Bass of Conceptual Design 

Storage - Ths option mdu& the construction of 2 off-line spdl control ponds (1 per 
basin) 

These reservous would be s d  such that therr combmed capauty IS no less than the 
capauty currently a d a b l e  The total hve spdl capauty of the 4 current spdl ponds 
(A-1, A-2, B-1 and B-2) s 205 acrefeet The C-2 pond IS ccsmt.dered strategrcally 
located off-he and would not be replaced rn t h s  option 

Pumps and Pipmg - Since ths concept employs off-lme ponds, pumps would be 
requred A conceptual design for p i p  and pumpmg would mclude 2 pumps az 3 6 
cfs each For t h s  option 7000 feet of 8-mch hameter PVC pipe IS specified smce the 
oniy suitable off-he locations are below the terrmnal ponds (A4 and B-5) 

B Screening Cntena 

B1 Pnmary Screerung 

This option passes the pnmary screening cntena 

B 2 Secondary Screening 

Thu option f d s  the secondary screenmg cntena because of its mabifity to 
reduce overall nsk to public health or the environment and because short-term 
impacts of this option can not be mtigated 

The exlstrng topography limts the potential location of a multiple off-lme 
ponds of adequate size to an area below the exlstmg tennrnal ponds A-4, B-5 or 
G 2  A spill event from this pond dumg a major storm, resultrng m overflow 
condmons or catastrophic events such as a dam b r e d ,  w d  result m &rea off- 
site &charge of conrammants A spd control f a d t y  below exlstmg 
catchments is considered an increased rather than reduced threat to the publlc 
and the enwonment Thrs option also represents a geographc mcrease to the 
extent of potenual contarmnauon, d u n g  m long-term unpacts rcQutrrng 
addmonal future remdation efforts 

i 
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4 4 3 Construct Centrallzcd Tank Farm for Spdl Control/Capture 

This option passes the p m a r y  and secondary screerung cntena because a suitably-slzed and 
suitably-located tank farm wdl be capable of captunng the majonty of a spdl, with overflows 
captured by an exlstmg on-site pond, thus preventing downstream release of contarmnants 
Detds  of this option are contamed m Appendur F (Option 4 4 3) 

4 4 4 Construct Tanks for Spdl Control/Capture on Each Drainage 

This option passes the pnmary and secondary screening cnteria Suitably-sized and suitably- 
located spill control tanks would be capable of captunng the majority of a spdl, and any 
overflows could be captured by an exlsting on-site pond, thus preventmg downstream release 
of contarmnants Detals of this option are contamed in Appenduc F (Option 4 4 4) 

4 4 5 Construct Diversions at Individual Stormwater Outfalls for Spill Control/Capture 

A Option Components and Basis of Conceptual Design 

Channel Construction - This option would involve the construction of several new 
diversion htches throughout the plant site in order to direct mnor spill flows from 
individual stormwater outfalls to small retention areas These retention areas would 
allow quick isolation of a small spill and prevent muting the spill with "dead" storage 
water in the exlsting spill control ponds 

Approximately 10 diversion ditches would be installed across the plant site and would 
require the construction of approximately 2000 linear feet of &version &tch leadmg to 
the spill retention areas 

B Screening Cntena 

B 1 Pnmary Screening 

Ths option fads the primary screening because it does not &rectly address on- 
site pond water management Spills are assumed to be conveyed by stormwater 
and at current design flow rates, the volume of runoff is likely to overwhelm 
a small controVcapture area requinng subsequent downstream capture 

B 2 Secondary Screemng 

N/A 
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4 4 6  

A 

B 

4 4 7  

A 

1 

Construct Storage at Indmdd Stomwater Outfds for Spdl Control/Capturc 

Option Components and Bass of Conceptual Design 

Tanks - Thu option would mvolve the smng and placement of tanks or retention 
ponds at the 7 identdied stormwater outfall locanons where stormwater leaves the 
lndustnlltzed areas of RFP The combmed volume of these tanks or ponds would be 
s d a r  to the combmed h e  spdl control volume of 20 5 acre-feet m the eustmg ponds 
and represents the volume generated by a 1- to %year storm event 

Screemg Cntena 

B 1  

B 2  

Pnmary Scree- 

Ths option fads the pmiuy screemng because it does not dvectly address on- 
site pond water management, and is also questionable m regard to its technical 
feasibdity Topographic and geographic lmtauons make construction of 
adequately-smd retention ponds infeasible Tank placement would require 
sigDlfrcant excavation and possible interference with other RFF’ operations and 
activities Overflow from these tanks resultmg from storms greater than the 2- 
year event would continue to enter normal draxnage paths (and the ponds) 

Secondary Screening 

N/A 

Utdize h s t m g  Tanks for Spill ControVCapture 

Option Components and Basis of Conceptual Design 

Pumps - Ths opuon would involve the pumping of spdLcontammated water from new 
sumps upstream of the exsting spill ponds to avadable exlstmg tanks throughout RFP 
The only tanks havmg adequate awlable capacity are those assouated with the OU 4 
treatment f d t y  (1,380,000 gallons) 

Pumps rated at 3 6 cfs would be rquired to transfer an inccmng spdlantaminated 
flow to the tanks One pump st;luon would be located upstream of Pond A-1 and one 
upstream of the B-1 pond 

Pipes - An estmated 8000 feet of 8-mch drameter PVC pipe wouid be requued to move 
splll-contammatd water from the sumps to the OU 4 t& 

-r 
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B Screerung Cntena 

B 1  Plrmary Screemg 

Ths option fads the pnmary screemng cntena The use of the OU 4 tanks for 
surface water spills would represent a change of use for OU 4 facilities A 
change to the OU 4 ROD would be required, per the IAG13 and section 1176) 
of CERCLA6 The option is therefore not independent of OU actions 
Addmonally, the technical feasibility of thls option 1s questionable smce it is 
unknown whether adequate usable storage capacity would be avulable when 
needed 

B 2 Secondary Screening 

N/A 

4 4 8 Utilize Existing Ponds A 1, A 2, B-1 and B 2 for Spill ControlKapture 

This option passes the pnmary and secondary screening cntena, and is the ''no additional 
action'' option The existing ponds have provided histoncally dependable spill control, are 
cost effective and are considered protective of human health and the environment 
Downstream on-site catchment is avvlable in the event of overflows Detuls of this option 
are contuned in Appendur F (Option 4 4 8) 

4 4 9 Consolidate Existing Spill Control Ponds to One per Drainage 

This option passes the primary and secondary screening cntena This option involves 
abandoning one pond per drvnage, allowing expedited closure of that pond Assumng 
current spill control capacity is reestablished, and downstream on-site catchment of potential 
overflows would be mantamed, this option will continue to protect downstream receivmg 
waters from spills Detads of this option are contamed in Appendm F (Option 4 4 9) 

4 4 10 Reuse "Solar Ponds" After Remediahon 
, 

A Option Components and Basis of Conceptual Design 

Pumps - This option would involve the pumping of sprll-contammated water from new 
sumps upstream of the existing spill ponds to the solar ponds after they are remedated 
Two 3 6-d~ pumps would be specified m order to transport spd-contarmnated -off 
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Pipes - An estmated 6OOO feet of 8-mch &meter PVC pipe wdl be requred to mch 
from the new sumps to the remahated solar ponds 

Solar Ponds - Ths option would reqture the solar ponds to be reconstructed and h e d  
after they are remedmted. 

B Screerung Cntena 

Th~s option fads the p"m;uy scrccnmg m t e m  because it 1s not lndepdent of 
OU 4 acuwties, and because use of the solar ponds for t h s  purposes does not 
comply with the speafic lntent (as speclfitd ln the Interagency Agreement) to 
close the solar ponds and &;urn the site 

B 2 Secondary Screening 

N/A 

4 5 STORAGE OPTIONS 

Given that water must be monitored for the presence of contammants pnor to bemg released 
to downstream receiving waters, water storage f d t i e s  are an essential component of 
compliance with the standards and goals of the water management program Storage f d t i e s  
must be capable of h a n b g  the design flows from water sources so that surface waters can be 
retamed for a suffiaent length of time to allow samplmg, analysis and treatment as needed 
Storage options evaluated within th s  section assume routme operations, typical ambient water 
quality (no known contammants present) and normal flow paths Thee categones of storage 
options are presented ln thus section These categom mclude STP Effluent Storage Options, 
Replacement Ponds Options, and Stormwater Collecuon and storage Options 

4 5 1 STP Effluent storage optlons 
, 
These options speafically address the STP effluent as a water source Options include either 
tank storage or mdependent pond storage as descnbed below 

,.~ - r c .- 
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4511 Construct Storage Tanks for STP Effluent Only 

T h  option passes the p'unary and secondary screemng cntena because it allows downstream 
lscharges to be momtored pnor to release, allows transfer to a treatment system if needed, 
allows downstream on-site capture of overflows, and is technically feasible Detads of this 
option are contamed m Appendur F (Option 4 5 1 1) 

4 5 1 2  Construct Storage Pond for STP Effluent Only 

A Option Components and Basis of Conceptual Design 

Storage - To remove STP effluent from the B-senes ponds, replacement ponds must be 
sized large enough to manage STP effluent until it can be sampled, tested and approved 
for release A reasonable turnaround tune for a Segment 5 analyte suite includmg 
organics, metals and xdonuclides is 21 days Using a design flow of 0 15 mlhon 
gallons per day (MGD) and a contingency factor of 25 percent results in a required 
storage volume of 4 rmllion gallons (12 3 acre-feet) Batch samplmg pnor to release is 
assumed, thus a second pond of equal size is required to collect effluent while the first 
pond awvts sampling results In addition, use of the emergency spill control ponds (A- 
1, A-2, El, B-2) would be required to evacuate an STP pond if it is contammated 
Inadequate spill pond capacity would require transfer to an "uncontammated" 
contamment pond or downstream release 

Pump - A 2 2-ds pump station would be required in order to evacuate the water from 
the STP storage pond to the existing A- or B-senes upper ponds if the STP effluent is 
contammated 

Piping - The most suitable location for STP effluent ponds is below the terrmnal ponds 
Approxlmately 2000 feet of 8-inch lameter PVC pipe would be required to connect 
new ponds to the STP and to the currently ensting ponds 

B Screenmg Cnteria 

B 1 Primary Screening 

This option passes the primary screenmg cntena 
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T b  opuon fads the secondary screerung crrtena because it fads to reduce 
overall nsk to pubhc health or the enwonment and because short-term impacts 
could not be mugated. The most probable location for new ponds IS 

downstream from the tenntnal ponds Overflow of STP eMuent storage ponds 
m t b  location macases the nsk of dtrect off-site dxharge of contarmnants 
In addmon, near ponds wdl mcre;lse the geograpluc extent of potential 
contammation and requve addmonal future rcmdmon efforts 

4 5 2 Replacement Ponds System 

All of the opuons dcscr~bcd below mvolve abandonment of existmg ponds and construction 
of new ponds to replace the functions currently served by uustlng ponds Replacement ponds 
options include both on-site and off-site alternatives " O n h e "  ponds are defined as ponds 
withm natural draxnages, "off-he" ponds are defined as ponds outside natural dramages, 
inclulng associated floodplus 

4 5 2 1  Abandon Exlstlng Ponds and Replace with On-he  Stormwater Ponds for Each 
Dramage (On-site) 

A Option Components and Basis of Conceptual Design 

Storage - T h  option requires construction of new on-lme stormwater ponds with 
storage equivalent to the hve storage currently exlsting in each of the basins which IS 

A-senes - 140 acre-feet total hve storage 
€3-serres = 72 acre-feet total live storage 
C-sene = 64 acre-feet total live storage 

B Screemng Cntena 

B1 Pnmary Screerung 
I 

T h  option passes the primary screerung mtena 
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B 2 Secondary Screemng 

This option falls the secondary screemng cntena because it does not reduce 
overall nsk to public health or enwronment and because its short-term impacts 
could not be rmtigated Dewatered ponds present a nsk of arborne transport 
of contarmnated selments Abandoned but partially filled ponds pose higher 
health or environmental nsks through degraded water quahty resulting from 
stagnant concLtions The adltion of new ponds w d  cause the geographic 
extent of potential contammation to mcrease and require adchtional future 
remelation efforts 

4 5 2 2  Abandon Exlstmg Ponds and Replace with O f f h e  Stormwater Ponds for Each 
Dramage (On-site) 

A Option Components and Basis of Conceptual Design 

Storage - This option requires construction of new off-line stormwater ponds with 
storage equivalent to the "live" storage currently exrstmg in each of the basins which 
is 

A-series = 140 acre-feet total live storage 
B-series = 72 acre-feet total live storage 
C-series = 64 acre-feet total live storage 

Pump - This option requires 3 very high volume pumps to capture stormwater runoff 
and pump it to off-line ponds at the rate of inflow to the dramage 

Pipes - This option will require piping which is capable of dehvenng pumped water to 
the new ponds at the rate of inflow to the dmnages 

B Screening Cntena 

B 1 Pnmary Screemng 

This option fads the primary screening cntena due to techmcal mfeasibhty 
because the required pumping rate in each dramage must equal or exceed the 
mflow rate m the h n a g e  For the 100-year storm, inflow rates are 580 cubic 
feet per second (cfs), 690 cfs and 250 cfs for the A-, B- and C-senes drunages, 
respectively This does not include adltional upstream flows from Woman 
Creek that will flow m the C h a g e  dumg an event of this magmtude It 
is not technically feasible to build pump stations of thls size 
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B2 SecondaryScrrrmng 

N/A 

4 5 2 3  Abandon Exlstmg Ponds and Replace mth a Smgle, Large Reservoir Off-site 

A Option Components and Basts of Conceptual Deslgn 

Storage - Ths option would requm the replacement of emtmg on*- storage with an 
equivalent off-site storage pond The slze of the reservoir would be 280 acrefeet whch 
is the combmed capacity of all of the A-, E and C-senes ponds 

Pump - This option requires 3 hgh-volume (3 6 cfs) pumps to aptwe runoff and pump 
it to an off-site pond 

Pipes - This option will require an estunated 15,000 feet of 8-inch &meter PVC pipe 
to carry water from the dramages to an off-site location 

B Screening Cntena 

B 1 Pnmary Screening 

Ths option fads the pnmary screening cnteria for muhple reasons Most 
importantly, it does not allow monitonng of water pnor to off-site release 
This lack of monitonng would allow unmomtored off-site transport of 
contarmnants, which is not consistent with CWA management practices and is 
not considered to be protective of human health and the enwronment 

Addtionally, this option fads pnmary screening cntena because the required 
pumping rate in each dramage must equal or exceed the Qow rate m the 
h n a g e  For the 100-year storm, inflow rates will be 580 cfs, 690 cfs and 250 
cfs for the A-, E and C-senes dmnages, respectively It is not techcally 
feasible to budd pump stations of this size 

B 2 Secondary Screerung 

N/A 
I 
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4 5 2 4  Abandon ExlStmg Ponds and Replace with a Smgle, Large Reservoir On-site 

A Option Components and Basis of Conceptual Design 

Storage - T h s  option would require a smgle large reservoir havlng storage equivalent 
to all of the mSting storage ponds The sue of the reservoir would be 280 acre-feet 
which is the combmed capauty of all of the A-, B- and C-senes ponds 

Pump - The large reservoir would be placed on North Walnut Creek and pumpmg 
would occur from the other 2 dmnage basms Ths option requires 2 high-volume (3 6 
ds) pumps m order to capture stormwater runoff and pump it to the large reservoir 

Pipes - This option wdl require an estimated 5000 feet of 8-mch dmneter PVC pipe per 
basm 

B Screening Cntena 

B 1 Primary Screening 

This option fads the pnmary screening criteria because the required pumping 
rate in each dramage must equal or exceed the inflow rate in the dmnage For 
the 100-year storm, the inflow rates will be 580 cfs, 690 cfs and 250 cfs for the 
A-, B- and C-series dramages, respectively This is not inclulng the addmonal 
flows from Woman Creek that will flow in the C dmnage dunng an event of 
this magnitude It is not technically feasible to build pump stations of this size 

B 2 Secondary Screening 

N/A 

4 5 2 5  Abandon Exlsting Ponds and Replace with Tankage 

, A Option Components and Basis of Conceptual Design 

Storage - Ths option would require 250 acre-feet of tankage located at a centralized 
tank farm 

Pumps - T h s  option requires 3 high-volume (3 6 cfs) pumps to capture Stormwater 
runoff and pump it to the centralized tank farm 

0 
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Pipes - An emmated 7500 feet of &mch dtnmcter PVC pipe would be required to move 
the stormwater from the 3 &age basms to the centr;zlrzed tank farm 

B Screerug Cntena 

'Rus opnon fads the pnmvy scrccmng m e -  on the bass of techmd 
infeasibihty and unpmcudty A tank farm would requm 81 tanks of a 
&meter of 60 feet and a height of 50 feet each, with a total volume roughly 
equal to that conwed by W e  H~gh Stadium. 

Addmondy, t b  opon fads p"m;uy scmnrng mteflil because the required 
pumpmg rate m each dramage must qual or d the Qow rate m the 
dmnage For the 10O-year storm, d o w  rates wdl be 580 cfs, 690 cfs and 250 
cfs for the A-, B and Genes h n a g e s ,  respecuvely It 1s not t&cally 
feasible to build pump stations of this srze 

B 2 Secondary Screening 

N/A 

4 5 3 Stormwater Collection and Storage Options 

The options desmbed below include construction of addmonal stormwater f d t i e s ,  re-use of 
existing stormwater ponds and/or consolidation of mstmg stormwater ponds 

4 5 3 1  Mantam and Continue Usmg Exlsting On-line Stormwater Ponds 

Ths option passes the pmary and secondary screerung mtem because the current 
configuration and operation of the ponds allows downstream chxharges to be monitored pnor 
to release and mantams multiple locations for catchment to d a t e  potential problems and 
prevent downstream release of contarmnants Detvls of t h s  option are contsuned in 
Appendm F (Option 4 5 3 1) 
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4 5 3 2  Mamtam h s t m g  Ponds and Add o f f - h e  Stormwater Contamment Pond On- 
site 

A Option Components and Basis of Conceptual Design 

Storage - A new pond of 32 acre-feet capacity would be constructed for this option 
Ths capacity represents the deficiency of the A- and B-senes ponds to contam the 6- 
hour, 100-year magnitude runoff If the m-um pond storage level exlsts as a startmg 
condmon for a l l  ponds The new pond would be located between the exming A- and 
B-senes ponds 

Pump - A 2-ds pump from Pond A4 to the new pond would be required 

Piping - An estlmated 2000 feet of 6-mch PVC pipe would be required between A 4  
and the new pond 

B Screening Ctltena 

B 1 Primary Screening 

This option passes the primary screening cntena 

B 2 Secondary Screening 

This option fads the secondary screerung critena because its short-term impacts 
could not be rmtigated The addtion of a new pond will increase the 
geographic extent of potential contammation requinng future remehation 
efforts 

4533 Mvntam Exlsting Ponds and Add On-line Stormwater Contamment Pond(s) to 
Each Drvnage 

A Option Components and Basis of Conceptual Design 

Storage - This option would add new, lured on-hne ponds in each of the three 
dmnages, provldmg adchtiond redundancy and greater storage capacity for Stormwater 
control Lned ponds provlde improved isolation of stormwater from groundwater 
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B Screerung Cntena 

B 1 Prunary Screemng 

Thu option passes the p"mary screenmg cntena 

B 2  SecondaryScreemng 

Thrs option fads the secondary screemg cntem beausc its short-term mpacts 
could not be rmtigated The addmon of new ponds wdl cause the geographic 
extent of potential contammauon to mcrease and recpre addmonal future 
remdauon efforts 

4 5 3 4  Consohdate Exrstmg Stomwater Ponds to One Per Dr;unage 

This option passes the pnmary and secondary screemg cntena under the assumption that 
total storage capacity of a consolidated pond scenano would be expanded over exstmg 
capacity Full monitormg pnor to release of downstream &charges would be mmtamed 
Detarls of this option are contamed in Appendnt F (Option 4 5 3 4) 

4 5 3 5  Consolidate Exlsting On-line Ponds and Add 0ff-h~ Pond(s) 

A Option Components and Basis of Conceptual Design 

Storage - Ths option combines features of Option 4 5  3 4 (consolidate emsung 
stormwater ponds to one per dmnage) with Option 4 5 3 2 (m;untun exlsting ponds 
and add off-he stormwater contamment pond(s) on-site) Ponds A-3, B-3 and 34 
would be removed Pond A+ volume would be mcreased by 35 acre-feet (a 35 percent 
enlargement) requinng a vertical increase in the dam height of 7 5 feet Pond B-5 
volume would be increased by 1 acre-foot (a 2 percent enlargement) r e p i n g  a vertical 
increase m the dam height of 0 2 feet 

Pump - A 2-cfs pump from the terrmnal pond to the new pond would be r ev red  

Pipxng - An estmated 2000 feet of &inch &ameter PVC pipe would be r e q d  
between the tenntnal pond a d  the new off-he pond. 
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B Screening Cntena 

B 1 Pmary Screenmg 

Ths option passes the p m a r y  screerung cntena 

B 2 Secondary Screenmg 

This option fads the secondary screening cntena because it f d s  to rmtigate 
short-term impacts The addtion of a new pond will cause the geographic 
extent of potential contammation to mcrease and require addmonal future 
remedation efforts 

4 5 3 6  Utilm Exlstmg On-hne, Off-site Reservoir (Great Western) for Stormwater and 
Effluent Storage 

A Option Components and Basis of Conceptual Design 

Storage - Great Western Reservoir has sufficient capacity to manage the stormwater 
from South Walnut Creek, North Walnut Creek and Woman Creek 

Pumps - One high-volume (3 6 cfs) pump would be required to pump stormwater from 
the Woman Creek basin to the Walnut Creek basin 

Pipes - Approxlmately 112 mle  of 8-inch dameter PVC pipe would be required to 
transport the water from Woman Creek to Walnut Creek for this option 

B Screening Criteria 

, 

B1 

B 2  

Pnmary Screening 

T h  option fads the primary screening critena This option does not allow 
momtonng of water pnor to off-site release from RFP Thls lack of monitonng 
would allow unmonitored off-site transport of contazlllnants and is not 
considered protective of human health and the enwronment In addtion, tb 
is an off-site option and does not specifically address on-site pond water 
management 

Secondary Screemng 

N/A 
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4 6  "REATMENTOPTIONS 

Th~s section evaluates potenual opuons for treatmg water that does not meet the water quahty 
cntena adopted for thrs IM/IRA Declsron Document S c m m g  of the options in t h s  section 
assumes that treatment IS needed, i e ,  the water does not meet standards for the receiwng 
water to whch it would be dscharged (Segment 4 or Segment 5) Thrs Section considers 
locations and fadues conceptually and does not evaluate speafk technologes 

4 6 1 Construct Mob& Treatment Umts for Multx-pond Use 

T h  opuon passes the prunvy and secondary screenmg mtena because moblle treatment units 
ensure that treatment appropnate to the contammant IS p e r f o d  pnor to the water being 
released Treatment of th type can be installed quickly at any location requucd and can 
target only those analytes necessary Det;uls of th option are contamed rn Appendur F 
(Option 4 6 1) 

4 6 2 Construct Individual Treatment Facilihes at Each Pond 

This option passes the pmary and secondary screemg cntena because mdrwdual treatment 
facilities at each pond would ensure water quality problems at any pond could be addressed 
immediately Detvls of this option are contamed in Appendm F (Option 4 6 2) 

4 6 3 Construct Waste Injection Wdl 

A Option Components and Basis of Conceptual Design 

Wells - At least one injection well located in an appropnate geologc formation and in 
the proxunrty of the ponds to nunimze piping requirements would be required A 
mmimum mjection capacity of about 1 MGD would be requwed 

Piping - At a mrnlmurn, 4000 feet of &inch drameter piping would be required to 
transfer pond water to a centrally-located xnjection well 

I 

Controls - AutomatidManual controls would be requred to clisttrbute pond water and 
to regulate mjection rates 

Pumprng - Pumps at each pond would be nqured with pumprng capauties of 
approxmately 1 1 cfs clch 
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B Screemg Cntena 

B1 Pnmary Screeug 

Groundwater protection standards estabhshed by the State of Colorado are too 
stmgent for a pond water management practice of th nature Groundwater 
in this regon is classdied as "domestic supply " Injection of contammated pond 
water is unhkely to comply with these standards and is not considered to be 
protective of human health or the environment The d d f ~ ~ I t y  of locating 
suitable lnjection formations, If any exst, and the time required to  p e m t  and 
implement thrs option will prohrbit the use of injection wells 

B 2 Secondary Screening 

N/A 

4 6 4 Use Biological Treatment via Constructed Wetlands 

A Option Components and Basis of Conceptual Design 

Wetlands - This option requires apprommately 100-200 acres of constructed wetland to 
treat 1 MGD 

Piping At a mnimum, 10,500 feet of %inch dmneter piping would be required to 
transfer pond water to constructed wetlands 

Controls - Automatic/Manual controls would be required to drstnbute pond water to 
the wetland and to regulate distribution rates 

Pump Station - Pump stations at each pond would be required with a pumping capaaty 
in the range of 1 1 cfs each 

B Screening Critena 

B 1 Pnmary Screening 

Although techmcal feasibdity and protection of human health and the 
enwronment are questionable based on the h t e d  hstory on the reliabihty of 
biologcal treatment, this option was assumed to pass the pnmary screemng 
cntena 
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B 2 Secondary Screemg 

T h  option would not reduce overall nsks to pubhc health or the enwronment, 
and does not mugate short-term rmpacts Constructed wetland technology does 
not offer the rehabhty requued for pond water management Constructed 
wetlands are less effective dumg wmter months, aad are generally sensitive to 
envrronmental conditions The m k  of system fdure, due to a vvlety of 
envrronmentd and metcorolog~d factors, is too hgh m hght of the objective 
of proTndmg rehable pond management options Furthermore, constructed 
wetlands become slnlts for many of the contlrmnants removed (eg,  heavy 
metals), often requm remdation and need a constant source of water to 
remam Tnable 

4 6 5 Use Land Treatment at Off-ate hcatmn 

A Option Components and Basis of Conceptual Design 

Spray Application - Ths option utihzes spray nozzles, h s ,  valves and sptrnkler 
piping for an application rate of 1 MGD of pond water 

Piping - At a rmnmum, 17,000 feet of 8-inch diameter pipmg would be required to 
transfer pond water to land apphcation areas 

Pump Stations - A pump station at each pond would be requred with pumping 
capacities at about 2 cfs each 

Controls - AutomatidMand controls would be reQlured to dtstnbute pond water and 
to regulate land apphcation rates 

B Screemng Cntena 

B 1 Pnmary Screemng 
, 

Land treatment systems are generally not reco@ as appropnate technology 
for non-biodegr;dzble C o n m a n t s  of Concern (COCs) whch may be present 
111 pond water (e g , heavy metals, donuchdes, etc) Furthermore, land 
treatment does not comply mth RCRA land dsposd restrictions Land 
treatment would tend to rcdtstnbute such COCs rather thito. remove them from 
the enwonment Thls opz1on 1s not protective of humsln health and the 
environment 
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B 2 Secondary Screemng 

N/A 

4 6 6 Use Land Treatment at On-site Locahon 

I A Option Components and Basis of Conceptual Design 

Spray Injection - Spray nozzles, drams, valves and sprrnkler piping for 1 MGD of 
wastewater would be required 

Piping - At a m m u m ,  10,500 feet of 8-inch lameter piping would be required to 
transfer pond water to land apphcation areas 

Pump Station 
capacities in the range of 2 d s  

A pump station at each pond would be required with pumpmg 

Controls - Automatic/Manual controls would be required to Qstribute pond water and 
to regulate land apphcation rates 

B Screening Criteria 

B 1 Primary Screening 

Land treatment systems are generally not recognized as appropnate technology 
for non-biodegradable COCs which may be present in pond water (e g , heavy 
metals, raQonuclides, etc ) Furthermore, land treatment does not comply with 
RCRA land disposal restrictions Land treatment would tend to reQstnbute 
such COCs rather than remove them from the envlronment This option is 
not protective of human health and the environment 

I 
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4 6 7 Use Exlstrng OU Treatment F d t ~ c s  

Thrs option passes the p'unuy and secondary s c m g  =term, but only for h t e d  volumes 
and flow rates The option is not t & d y  feasible for large volumes because of the hrmted 
avadable capacty of the OU treatment f d t i e s  Also, these OU treatmat f d u e s  are site- 
and contammant-spdc treatment systems, whch may not provlde the range of treatment 
required Although th option would require OU-speufic actions or deasions pnor to 
implementation, the opuon was assumed to pass Prmary Scmn U7 (independent of OU 
actions) because evaluauon of treatment opuons for pond water can be done irrespective of 
IAG or other OU-speufic requvements In other words, no IAG schedules or OU-specific 
work plans address the management of pond water; therefore, options addressmg the 
management (mcludmg treatment) of pond water are mdependent from the IAG andor  OU 
actions, even d a pond management option mvolves the use of OU fadties Deals  of t h  
option are contamed m Appndur F (Opuon 4 6 7) 

4 6 8 Expand Existmg OU Treatment Faditus 

This option passes the pnmary and secondary screerung mtena because expandmg the 
treatment capabilities of the exlstmg OU fachties (both m terms of capaaty and technology) 
would allow pond water to be treated at these locations to meet the applicable standards 
Although this option would require OU-specific actions or deasions pnor to Implementation, 
the option was assumed to pass Pnmary Screen #7 (independent of OU actions) because 
evaluation of treatment options for pond water can be done irrespective of IAG or other OU- 
specific requirements In other words, no IAG schedules or OU-spdic work plans address 
the management of pond water, therefore, options addressing the management (mcludmg 
treatment) of pond water are mdependent from the IAG and/or OU actions, even d a pond 
management option mvolves the use of OU facilities Details of thrs option are contamed m 
Appenh  F (Option 4 6 8) 

4 6 9 Consolidate Treatment Facilities at Pond A 4  for Use by Entvc Pond System 

This option passes the pmary  and secondary screemng cntena because it ensures all 
A centraked treatment f d t y ,  capable of 

treatmg the full range of potential contammants, could accept water wa pipelme from 
numerous locations D d  of t h s  option are contamed in Appenk  F (Option 4 6 9) 

,&scharges comply with apphcable standards 
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4 6 10 Consolidate Treatment at the Existmg STP 

A Option Components and Basis of Conceptual Design 

Treatment Facihties - The mstmg RFP STP would be used for thls option 
stormwater pond would be connected by pumps and pipmg to the exlsting STP 

Each 

Piping - At a nunmum, 15,000 feet of &inch lameter pipmg would be required to 
transfer pond water to the RFP STP 

Pump Stations - A pump station at each pond would be required with pumping 
capacities of about 2 cfs each 

Controls - AutomatidManual controls would be reqwred to pump pond water to the 
STP 

B Screening Criteria 

B 1 Primary Screening 

Use of the exlsting STP is not technically feasible because there is not sufficient 
available treatment capacity Also, pond water does not contam enough organic 
matenal for treatment in an activated sludge plant unless other high organic 
content wastes are present in sufficient quantities The exlsting RFP STP 
periodically requires the use of additives to supplement the already low organic 
content of the influent Substantial discharges (e g , 1 MGD) of adltional &lute 
influent will exacerbate this condition and potentially lsrupt  the STP 
operation 

B 2 Secondary Screening 

N/A 
4 

4 6 11 Consolidate Treatment at an Expanded STP 

A Option Components and Basls of Conceptual Design 

This option is comparable to Option 4 6 10 but would expand the emsting STP 
capacity by approxlmately 1 MGD 

I 
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Treatment F d t r e s  - The exstmg RFP STP would be used for this option 
stormwater pond would be C O M ~ C Z ~ ~  by pumps and piplng to the existmg STP 

Each 

Pipmg - At a mrnrmum, 15,000 feet of 8-inch hameter pipmg would be required to 
transfer pond water to the S" 

Pump Stauons - A pump statlon at each pond would be r q d  with pumping 
capacities of about Z Cfs each 

Controls - Automatdhbual controls would be required to pump pond water to the 
STP 

B Screerung Cntena 

B1 PnmaryScremmg 

As discussed for Option 4 6 10, activated sludge processes are not appropnate 
for substantial quantities of relatively low organlc content pond water 

B 2 Secondary Screerung 

N/A 

4 6 12 Treat Water Off-site at Northglmn STP 

A Option Components and Basis of Conceptual Design 

Treatment Facilities - The Nonhglenn sewage treatment plant would be used for this 
option 

Piping - This option mvolves installation of sufficient pipmg to connect RFP to the 
Northglenn samtary sewer system 

, 
B Screening Cntena 

Thw option passes the primary screerung clltena 

* -  L . *-A- 
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B2 Secondary Screemng 

Although wable as a longterm option, m s t a h g  a pipehne to a pubhcly-owned 
treatment works (PO") is unhkely to be accomphshed w i t h  the 5-year 
IM/IRA tune frame Perrmttmg, nght-of-way acquisition, enmronmental 
impact analysis, water nghts, pubhc, mumupal and regulatory agency remew, 
and long-range capital fundmg issues must be resolved before construction can 
begm Addmonally, the concept of off-site treatment of runoff or STP effluents 
from RFT have histoncally been unacceptable to the residents served by off-site 
facilities Although the nsk of contammation of the collection system or 
POTW would be extremely low, t h s  option does involve dscharge without 
pretreatment or predischarge monitonng to Segment 4 cntena as 1s currently 
done Thus, the nsk posed by water contamed in the pipe, should it escape, is 
higher than for water leaving RFP under Segment 5 requirements 

4 6 13 Treat Water Off-site at Arvada STP 

A Option Components and Basis of Conceptual Design 

Treatment Facilities - The Arvada STP would be used for t h s  option 

Piping - This option involves installation of sufficient piping to connect RFP to the 
Arvada sanitary sewer system 

Other Components Pump stations, on site flow leveling storage, on-site flood storage 
of 550 acre-feet and connection to Arvada sewage collection system 

B Screening Critena 

B 1 Primary Screening 

This option passes the pnmary screening critena 

B 2 Secondary Screening 

Although viable as a long-term option, mstalhg a pipelme to a P O W  is 
unlikely to be accomplished within the 5-year WIRA time frame Pemttmg, 
right-of-way acquisition, environmental impact analysis, water nghts, pubhc, 
municipal and regulatory agency renew, and long-range capital fundmg issues 
must be resolved before construction can b e p  Addmonally, the concept of 
off-site treatment of runoff or STP effluents from the RFT faality have 
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hmoncally been unacceptabh to the residents served by off-site f d t i e s  
Although the nsk of mn-auon of the collection system or POW would 
be extremely low, ths opuon does mvolve &aqe without pretreatment or 
prechcharge monrtomg to Segment 4 cntena as is currently done Thus, the 
m k  posed by water contamed m the p p ,  should it escape, is hgher than for 
water l u m g  RFP under Segment 5 requirements 

4 6 14 Treat Water Off-ate at WestminstCr STP 

A Option Components and Basts of Conceptual Design 

Treatment F d t i e s  - The Westmrnster STP would be used for thu option 

Pipxng - Ths option mvolves mstallation of suffiaent pipmg to connect RFP to the 
Westrmnster smtary sewer system 

Other Components - Pump stations, on-site flow levehg storage, on-site flood storage 
of 550 acre-feez and connection to Westmnster sewer collection system 

B Screenmg Cntena 

B 1 Pnmary Screenmg 

T h  option passes the p m a r y  screemng cntena 

B 2 Secondary Screening 

Although mable as a long-term option, mstalling a pipeline to a POTW is 
d e l y  to be accomplished withm the 5-year W I R A  tune frame Pemttmg, 
nght-of-way acquisition, enwronmental impact analysis, water nghts, pubhc, 
muntcipal and regulatory agency renew, and long-range capital fundxng issues 

must be resolved before construction can begm Addmondy, the concept of 
off-site treatment of runoff or STP effluents from RFP have histondly been 
unacceptable to the residents served by off-site fdties Although the m k  of 
contnmrnation of the collection system or POTW would be extremely low, &IS 
option does mvolve dasch;uge without pre-treatment or preducharge 
momonng to Segment 4 cntena as IS currently done Thus, the nsk posed by 
water contamed m the pipe, should it escape, IS lugher than for water Ieavmg 
RFP under Segment 5 requlremenu 
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4 6 15 Treat Water Off-sate at Superror/Rock Creek STP 

A 

B 

Option Components and Basis of Conceptual Design 

Treatment Facihties - The Supenor/Rock Creek STP would be used for this option 

Piping - Thls option involves installation of suffiaent piping and fadties to connect 
RFP to the Supenor/Rock Creek STP collection system 

Other Components - Pump stations, on-site flow levehg storage, on-site flood storage 
of 550 acre-feet and connection to SupenodRock Creek sewer collection system 

Screening Cntena 

B 1 Pnmary Screening 

This option passes the primary screening cntena 

B 2 Secondary Screerung 

Although viable as a long-term option, installing a pipeline to a POTW is 
unlikely to be accomplished within the 5-year IM/W time frame Pemtting, 
right-of-way acquisition, environmental impact analysis, water nghts, public, 
municipal and regulatory agency review, and long-range capital funlng issues 
must be resolved before construction can begin Addmonally, the concept of 
off-site treatment of runoff or STP effluents from RFP have histomally been 
unacceptable to the residents served by off-site facilities Although the nsk of 
contammation of the collection system or P O W  would be extremely low, this 
option does involve discharge without pretreatment or predscharge 
monitonng to Segment 4 cntena as is currently done Thus, the nsk posed by 
water contamed in the pipe, should it escape, is higher than for water leaving 
RFP under Segment 5 requirements 

4 6 16 Treat Water Off-sate at Denver/Metro STP 

A Option Components and Basis of Conceptual Design 

Treatment Facdities - The Denver/Metro STP would be used for this option 

Pipmg - Ths option involves mstallation of suffiuent piping and facihties to connect 
RFP to the DenvedMetro STP collection system 
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Other Components - Pipehe mduxts under major hxghways and &ad, collection 
pipelmes from Ponds A-4, B-5 and C-2, on-site flood storage to allow for controlled 
release of stormwater and on-nte flow levehg storage 

B Screerung Cntena 

B 1  PnmaryScreenlng 

Thu option passes the prmary screcnmg crrtena. 

B2 SecondaryScrcenrng 

Although &le as a long-term option, ulstabg a pipehe to a POW 1s 

u&ely to be accomphshd w i t h  the 5-year IM/IRA turre frame Perrmtung, 
nght-of-way aqwsition, enwronmend impact andyss, water nghts, pubhc, 
muniupal and regulatory agency review, and long-range capital fundtng issues 
must be resolved before construction can begm Addmonally, the concept of 
off-site treatment of runoff or STP effluents from RFP have hstoncally been 
unacceptable to the residents served by off-site facilities Although the m k  of 
contammation of the collection system or POTW would be extremely low, this 
option does mvolve Ctscharge without pretreatment or p r d s c h q e  
monitonng to Segment 4 cntena as 1s currently done Thus, the m k  posed by 
water conwed in the pipe, should it escape, is hgher than for water leamg 
RFP under Segment 5 requirements 

4 6 17 Treat Water Off-site at Broomfield STP 

A Option Components and Basis of Conceptual Design 

Treatment F d t i e s  - The Broomfield STP would be used for tlus option 

Pipmg - Thts option involves mallation of suffment pipmg and f d t i e s  to COM- 

RFP to the Broomfield STP collection system , 

Other Components - Expansion of the Broodield STP and mterconnnec?ed reservoirs 
to provide storage balancmg 

i 
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B Screening Cntena 

B 1  

B 2  

Primary Screemng 

This option fads the p m a r y  screemng mtena based on techmcal feasibihty 
The Broomfield STP does not currently have the capacity to accept addmond 
flows of the magnitude expected from RFP 

Secondary Screenmg 

4 6 18 Treat Water Off-site at Denver Water Department Potable Reuse Plant 

A Option Components and Basis of Conceptual Design 

Treatment Facilities - The Denver Water Department’s Potable Reuse Plant would be 
used for this option 

Piping This option involves installation of sufficient pipmg and fachties to connect 
RFP to the Denver Water Department’s Reuse Plant 

Other Components Pipeline borings under major highways and miroad, collection 
pipeline from Ponds A-4, B-5 and C-2, on-site storage for flow leveling and 
interconnected reservoirs for storage balancing vhis  treatment facllity is currently 
decomrmssioned and would require start-up and staffing) 

B Screening Critena 

B 1 Primary Screening 

This option fads the pnmary screening cntena based on techmd feasibhty 
The Denver Water Department’s Reuse Plant is designed to recycle sanitary 
wastewaters on an experimental basis Addmonally, wastes generated by the 
respective treatment processes would potentially contam hazardous substances 
such as heavy metals and ra&onuclides Handlmg and dssposd of these wastes 
can be Wicult rf not unpossible at a f d t y  not designed for such activities and 
wlll require special permittmg 
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~ 

N/A 

4 6 19 Construct Potable Water Treatment Plant to Treat All Water Lcavmg RFP 

A Optlon Components and Bass of Conceptual Design 

Treatment F d u e s  - Ths option involves construction of a new fachty at RFP 
employmg water treatment technology with a treatment capauty of approxrmately 5 
MGD 

Pipmg - At a rmnlmum. 15,000 feet of 8-mch &ameter pipmg would be required to 
transfer pond water to a new plant located at a d o w n d e n t  s ~ t e  near RFP’s eastern 
boundary m the Walnut Creek h n a g e  

Pump Stations - A pump station in the Woman Creek dramage would be required with 
a pumping capacity of about 1 1 cfs to lift water to the Walnut Creek dramage A 
second pump station with a 1 1 cfs capacity would be requued to the Walnut Creek 
dramage 

B Screemng Cntena 

B 1 Pnmary Screening 

This option passes the pnmary screening cntena 

3 2 Secondary Screening 

J 

Although a vrable option, construction and pemttmg a treatment f d t y  
w i t h  the %year W I R A  time frame 1s unhkely To construct a treatment 
fachty of thls scope and magnitude would require considerable plamung, design 
and revlew tune 

4 7 ALTERNATIVE WATER TRANSFER OPTIONS 

Tlus section 4uates the fina &position of pond water under the terms of thu IM/IRA 
Decision Document Alternative water transfer options mdude both rntemd transfers, whch 
keep the water on-site, and external transfers, defined as off-site discharges With the exception 
of Options 4 7 2 1 and 4 7 2 2, all options M ths seuion assume apphcsble benchmarks have 
been met pnor to conductmg transfer operations 
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4 7 1 Internal (On-ate) Transfers 

The options descnbed below are designed to keep water w i t h  the boundanes of RFP to the 
m-um extent possible, and allow transfers between ponds to mvntam operational 
capabihties Water balance considerations require that transfers occur and on-site water 
&sposal methods be avadable in order to maxlrmze the abihy to capture potentially 
contammated water and m n m z e  the hkelhood of off-site dscharges of untested water 
Disposal methods such as evaporation or recychng are the key operational aspects being 
evaluated in this section 

4 7 1 1  Recycle STP Effluent for On-site Industnal Use 

This option passes the screemng cntena but is impossible to fully implement The potential 
use of recycled STP effluent withn the RFP industrial water system is lirmted by RFP 
industnal water needs Total annual industrial water use is estimated at 17 mdion gallons 
Total annual STP effluent is apprommately 55 mllion gallons Although this option will not 
elimnate the STP effluent entirely, it will reduce the volume of water to be controlled on-site 
Detvls of this option are contvned in Appendlx F (Option 4 7 1 1) 

- 

4 7 1 2  Recycle Pond Water to RFP Industnal Water Supply 

This option passes the screening criteria, however, the demand for recycled water in future 
industrial processes is lirmted (see discussion in 4 7 1 1) Total annual stormwater volumes are 
approximately 120 rmllion gallons Although this option will not elimnate the STP effluent 
entirely, it will reduce the volume of water to be controlled on-site Detvls of this option are 
contvned in Appendur F (Option 4 7 1 2) 

4 7 1 3  Transfer Pond Water to New Shallow Evaporation Ponds 

A Option Components and Basis of Conceptual Design 

Storage - This option requires construction of approximately 900 acres of new lined and 
bermed shallow evaporation ponds within the RFP buffer zone, capable of evaporating 
the combined volume of annual STP effluent, average annual runoff and half the 100- 
year, %hour storm event (approximately 750 acre-feet) 

, 

Pump Stations and Pipmg - New pump stations of 1 1 cfs capacity at Ponds A-4, B-5 
and C-2 would be required to transfer water to the new evaporation ponds 
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B ScreemgCntena 

Thrs option passes the p m q  screerung cntena 

"hIS option fads the secondary screerung because evaporation ponds do not 
offer the rehabhy re@ €or pond water man;rgement and have the potential 
to spread contammane to new areas, mcrc1sIl1Q; the geogrqhc extent of land 
surfaces whch wdl r e v  further r e d t i o n  Therefore, this option does not 
reduce overall mk and produces short-tern adverse mpacts 

4 7 1 4  Dvectly Spray Evaporate Pond Water (Aerosol Spray Method) On-site 

This option passes the pnmary and secondary screemng cntena because &ea spray 
evaporation of water over its source pond reduces the volume of water retamed m the pond, 
thereby reducmg the need to transfer or dscharge the pond Overall nsk by to human health 
or the envlronment is reduced by decreasmg water volumes to be managed and by keepmg 
contarmnants mthm the pond and dmnage of orign Detads of t h  option are contamed tn 
Appendtx F (Option 4 7 1 4) 

4 7 1 5  Mechamally Evaporate Pond Water (Evaporative Coolers) On-site 

This option passes the pnmary and secondary screenrng cntena because mechmcal 
evaporation of water reduces the volume of water to be d~scharged or transferred, thereby 
reducing overall nsk Detads of this option are contamed m Appench F (Option 4 7 1 5) 

4 7 1 6  Land Irngate Pond Water On-site for Evapotranspvation 

A Option Components and Bass of Conceptual Design 

, 
This option mvolves &rea irngation of approximately 1 MGD to on-site veas of the 
RFP buffer zone to promote evapotranspmtion through crops or vegetative cover 

Pumps - Thw option requvrs 1 1 cfs pump stattons at Ponds A4, E5 and G2 to 
transfer pond water to the irngatian pipmg network 

Pipmg - Thrs option requires approxmately 15,000 feet of 6-mch PVC to chstnbute 
water to irngation systems 
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Irngation Systems - Spray Irngation systems would cover approxlmately 1400 acres 

B Screenmg Cntena 

B 1 Pmary Screening 

This option passes the pnmary screenmg cntena 

B 2 Secondary Screemg 

This option fads the secondary screemng cntena because evapotranspiration to 
reduce the volume of CLscharges from RFP does not offer the reliability required 
for pond water management The potential for the accumulation of 
contaxrunants in soils does not reduce overall nsk to human health or the 
environment and may result in long-term impacts requinng future remediation 

4 7 1 7  Transfer Pond Water to On-site Wetlands 

A Option Components and Bans of Conceptual Design 

Storage This option requires additional on-site storage, mcludmg a reservoir on the 
Rock Creek dramage where constructed wetlands would be located 

Pumps and Piping - This option requires pumps and piping from the existing ponds 
within each dramage (A, B and C) to the Rock Creek dramage Pumps would have a 
capacity of about 3 6 cfs each in order to prowde adequate flow leveling and achieve 
zero discharge condmons 

B Screening Critena 

B 1 Pnmary Screenmg 

, This option passes the pnmary screening cntena 

B 2 Secondary Screening 

T h s  option fads the secondary screenmg mtena New or enlarged wetlands 
can be beneficial by mcreasmg npar~an habitat and evapotranspiration while 
reducmg the total volume of off-site dsscharges However, the potential for bio- 
accumulation, or evapoconcentration of ContilZlltLlants just meetmg apphcable 
water quahty standards can result in segment standard exceedIlces w i t h  the 

I 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11/22/93 
Page 4-48 Ckpm 4 Srrantng and A d p s  of pond W e  &qement optumr 

wetland Itself Consvucced wetlands do not offer the rehabtlrty requved for 
pond water management, are less effective dunng wmter months and are 
generally sensitive to emwonmental concttions Th~s mcreases rather than 
reduces overall nsk to the envlronment, and may result m long-term adverse 
unpacts reQuvlng future remdation 

4 7 1 8  Transfer Intenor Ponds to Pond A-3 to Mamtam Spd Control Capmty 

Ths option passes the screerung cntena because it ensures &at designatad qlll control ponds 
A-1, A-2, El and E2 are operated m order to -tam inaxmm a d a b l e  capaaty at d 
times The potential for overflow of mdmdual spd control ponds IS reduced compared to 
exrsting operatmg condrtion, thereby reducmg the m k  of uncontrolled releases of 
contammated water from these ponds Deta~ls of t h s  option am contamed m Appendur F 
(Option 4 7 1 8) 

4 7 2 Extmai (Off-Sltc) Discharges 

All of the options descnbed below permanently remove water from the control and 
management of RFP personnel All options assume applicable water qual~ty cntena have been 
met prior to hscharge 

4 7 2 1  Dscharge Stormwater Directly to Segment 4 Without Capture in Ponds 

A Option Components and Basis of Conceptual Design 

Storage - Thls option involves the installation of collectioddwersion sumps at each of 
7 stormwater outfalls from the RFP core area 

Pipmg - A gravxty pipeline network from 7 stormwater outfalls m the core area will 
bypass the exlstmg pond system and &scharge hrealy to Segment 4 below ponds 
Approxmately 15,000 feet of 8-inch PVC would be required 

,B Screelung Cntena 

B1 PnmaryScreelllng 

T h  option fvls the prun;uy screerung criteria. Dvect stormwater ducharges 
to Segment 4 (i e ,  rerouung stormwater dmhargcs around the ponds) dots not 
allow momtonng for comphance mth Segment 4 or 5 stiufdivds pnor to 
dscharge as r e q d  by the benchmarks for tius WIRA Deusion Document 
and docs not mat the mtent of other agremcnts such as the AIP and FFCA 
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Bypassmg exlstmg secondary catchment creates the potential for &rea 
downstream release of spds and sedunent-laden stormwater which makes this 
option not protective of human health and the enwronment 

B 2 Secondary Screemg 

N/A 

4 7 2 2  Discharge STP Effluent Directly to Segment 4 Without Capture m Ponds 

A Option Components and Basis of Conceptual Design 

This option involves abandoning Pond B-3 which currently receives STP effluent and 
lrectly lschargmg effluent downstream beyond the pond system 

Piping - A 2000-foot extension of the existing grawty pipeline between the STP and 
Pond B-3 to a new dmharge location below Pond B-5 would be required 

B Screening Critena 

B 1 Primary Screening 

This option passes the pnmary screening critena 

B 2 Secondary Screening 

This option fads the secondary screening critena Discharges from the STP are 
assumed to comply with applicable NPDES permt requirements and Segment 
5 standards However, increased risks to public health and the environment 
result from the potential for STP upsets to transport contmnants beyond the 
emsting secondary catchment capability of Pond B-3 

4 7 2 3  Discharge Pond Water to Off-site Wetlands Systems 

A Option Components and Basis of Conceptual Design 

Water from RFP ponds would be dscharged ma granty pipelme to an off-site location 
for use as source water for new constructed wetlands of approxlmately 640 acres, or to 
improve exlsting wetlands The potential locations for new or improved off-site 
wetlands are aIl downgradent of RFP, thus no pumpmg fadties are necessary 
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Conceptual pipehe length IS two d e s  or more N o  specific downstream wetlands 
locations have been identlfiod 

B Screening Cntena 

B1 PrunaryScreemng 

T h  opuon fads &e p~11~2ry screerung mens because it does not address on- 
site pond water management Downstream wetlands would be b d t ,  
admuusrered and controlled by downstream governmental entities 

B2 Secondary Screemg 

N/A 

4 7 2 4  Pipe Pond Water to South Platte fiver at Big Dry Creek 

A Option Components and Basis of Conceptual Design 

Storage - This option requires 550 acre-feet of additional on-site storage for flood 
attenuation and controlled releases of stormwater 

Pumps and Piping - This option requires an approxunately 4 5 d e  b u n d  pipehne 
from RFP to the confluence with the South Platte Rwer, mcludmg conduits under 
major highways and &roads 

B Screening Cntena 

B 1 Pnmary Screening 

This option passes the pnmary screenmg cntena 

B 2  SecondaryScreemng 

Direct CGscharges to Blg Dry Creek or the South Platte fiver must m a t  
Segment 1 water q u d q  mtena Segment 1 mtena are less stringent than 
Segment 4 or Segment 5 =term that currently apply to RFP pond dtxh;uges 
Irrespective of pubhc mput, the hgh cost of &IS opuon coupled with the 
necessary mvolvement of off-site governmental entmcs (Broomfield, 
Westmmster, Thornton, Jefferson County, State of Colorado) wlth an rnherent 
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&strust of RFP make it mprobable that th option can be mplemented mthm 
the specdied 5-year tune frame 

4 7 2 5  Pipe Pond Water to South Plane Rwer at 120th Avenue 

A Option Components and Basis of Conceptual Design 

Storage - T h  option requires 550 acre-feet of addmonal on-site storage for flood 
attenuation and controlled release of stonnwater 

Pumps and Pipmg - T h s  option requires approxlmately 24 mles of buned pipeline 
from RFP to the confluence with the South Platte hver,  mcludmg conduits under 
major highways and mlroads 

B Screening Cntena 

B 1 Pnmary Screening 

This option passes the pnmary screening cntena 

B 2 Secondary Screening 

Direct hscharges to South Platte at 120th Avenue must meet Segment 1 water 
quality cntena Segment 1 cntena are less stnngent than Segment 4 or Segment 
5 cntena that currently apply to RFP pond discharges Irrespective of m k  
levels and/or public input, the high cost of this option coupled with the 
necessary involvement of off site governmental entities (Broomfield, 
Westrmnster, Thornton, Jefferson County, State of Colorado) with an inherent 
distrust of RFP make it improbable that this option can be implemented within 
the specified Syear time frame 

4 7 2 6  Pipe Pond Water to Clear Creek 

A Option Components and Basis of Conceptual Design 

Storage - This option requires 550 acre-feet of additional on-site storage for flood 
attenuation and controlled release of stormwater 

Pumps and Piping - This option requires burred pipelme from RFP to Clear Creek, 
mcludmg conduits under major highways and mlroads 
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B ScreenlngCntersa 

B1 

B2 

4 7 2 7  

T h  option passes the pnmary screenmg cnteflz 

Secondary Screerung 

Dvea ddarges  to Clear Creek must meet less stmgent w a r  quahty cntena 
than Segment 4 or Segment 5 cntena that currcntiy apply to RFP pond 
&charges Ths  option would also be expected to meet mth d pubhc 
opposition Irrespective of m k  levels and/or publrc mput, the hgh cost of thxs 
option coupled mth the neceSSary mvolvement of off-site governmental entities 
(Jefferson County, State of Colorado) with an mherent &rust of RFP make 
it =probable that t h s  option can be unplemented w i t h  the specdied 5 - y ~  
time frame 

Bypass Pond Water around Municipal Reservoirs m Off-site Pipeline 

A Option Components and Basis of Conceptual Design 

Storage - In thrs opuon, a new 550 acre-feet detention reservov on Woman Creek 
would be constructed to attenuate flood water for later release ma pump and pipelme 
to the Walnut Creek dramage 

Pumps and Pipmg - A granty pipehe around Great Western Reservoir would be 
constructed and a separate pumping system and pipelme would transfer water from the 
new Woman Creek Reservoir to the pipeline around Great Western Reservoir 

B Screening Cntena 

T h  option f d  the pnmary scrtcnmg cntena because it 1s spedically an off- 
site option to address protectlon of downstream rescrvom As such, it does not 
address on-site pond water management as requd by the cntena adopted for 
thrs WIRA Deusion Document 

&.- * I- 
li 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11/22/93 

Chapter 4 Srnmang and Andy# of Pond Water Management Optrons Page 453 

B 2 Secondary Screerung 

N/A 

4 7 2 8  Discharge All Ponds to Segment 4 

A Option Components and Basis of Conceptual Design 

Piping - In t h s  option, a gravity pipelme will be mstalled parallel to and within both 
the A- and B-senes dramages (North Walnut Creek and South Walnut Creek), capable 
of acceptlag pumped inputs from each of the upper A- and B-series ponds A lscharge 
pipe will be installed at the Landfill Pond, terrmnatmg in the dmnage below the 
Landfill Pond dam Pipmg to lscharge Pond C-2 to Woman Creek currently exms 
Thls concept wdl elmmate samphg required for transfers from upstream ponds to the 
terrmnal ponds for lscharge When pond water complies with benchmarks, it can be 
directly discharged 

Pumps - Each pond would require a pump and suction piping to  transfer water from 
the pond to its respective discharge location or connection to lscharge piping header 

B Screening Criteria 

B 1 Primary Screening 

This option passes the primary screening criteria under the specific assumption 
that all lscharged water would be monitored for, and la compliance with, 
Segment 4 water quality standards pnor to discharge 

B 2 Secondary Screening 

This option fads the secondary screening cntena on the basis of nsk reduction 
Ponds A-1, A-2, B-1, B-2 and the Landfill Pond have hlstorically been operated 
and matamed as nondscharpg ponds These ponds have also been used to 
capture and hold potentially contamtnated water, and are generally assumed to 
contam contazlllnants within the sdments of these ponds Even though water 
quality would meet Segment 4 cntena where sampZaf, the potential for sediment 
lsturbances pnor to or dunng lscharge will continue to m s t  Thus, &rea 
lscharge of  these ponds represents an increased nsk to human health and the 
environment over current condnions 
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4 7 2 9  Dscharge Stormwater Ponds to Segment 4 

Th~s option passes the screemng cntena because it requires certam ponds (A-3 
and B-5) to attam h e r  water quahty pnor to release than currently requlred 
for mterpond transfers to Pond A 4  Pumpmg and assouad dresel pump ill 
exmssions are also reduced Detads of &s opaon are contamed 111 Appendur F 
(Option 4 7 2 9) 

4 7 2 1 0  Pipe Water from Pond G2 to Walnut Creek m On-site Pipehe 

This option passes the prunary and secondary screemg m t e m  because the operational 
flexlbhty to transfer water from Pond C-2 to the A- and B-smes ponds or Walnut Creek 
reduces the potential for Pond G 2  overflows and enhances overall stormwater control 
capabilities T h  option also reduces overall m k  to pubhc health and the enylronment by 
elirmnatrng RFP lscharges to a dnnlung water supply (Standley Lake) Dads of this option 
are contined m Appenh F (Option 4 7 2 10) 

4 8 MONITORING OPTIONS 

Water monitomg options must be capable of provldng tmely operational guidance and 
detecting abnormal conditions as quickly as possible so the mpact on pond water is m m d  
and the quality of transfers and dscharges is proteaed Monitomg pohcies, as reflected by 
the options listed below, assume redundant capabhties to &vert, store and treat suspect water 
(if necessary) wdl remam avadable under any management scheme l k s  assumption is 
important because real-tune monitonng for the parameters of highest merest (orgamcs and 
radronuclides) rs technologdly unavadable at the low detection levels rcqured Thus, some 
penod of tune between detection and response (1 e , treatment) wdl alw2ys exm and protemon 
of water quality via demonstration of compliance with applicable requirements necessitates 
holdrng the water until analytical results are received 

Momtonng opuons m t h s  section are listed and screened on the bass of lomion in order to 
account for both water +ty and operational considerations The frequency and level of 
betad (1 e analytical slute) proposed for indvidual locations p w q  the screemng cntena are 
more fully &scussed 111 Chapter 5 

4 8 1 Momtor Sccps/Spmgs 

A Option Components and Bass of Conceptual Design 

Seep and spmg water would be sampled and analyzed for h d o u s  waste constituents 
and/or Segment 5 water quahty cntena. Flow momtomg would require construction 
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of a collection sump and/or unpermeable cut-off wall (to &rea water to the sump) 
because of the very low flow of these sources The number of seep locations has not 
been estmated 

B 

4 8 2  

A 

B 

, 

Screening Cntena 

B 1 Pnmary Screenmg 

This option fads the primary screerung because it does not address pond water 
management and is not independent of OU actions Monitortng of seeps and 
sprtngs is not warranted or pertinent to pond water management, unless the 
seeps and spnngs are the source of suspected contammants Investigations to 
detemne the presence of contammated groundwaters which would be the 
source of contammated seeps and spmgs are specific OU actions beyond the 
scope of this IM/M Decision Document 

B 2 Secondary Screemng 

N/A 

Monitor Upgradient Groundwater 

Option Components and Basis of Conceptual Design 

Monitoring wells would be installed upgradient (1 e , the side slopes) to  each pond, and 
upgradient of known seeps and springs The number of monitonng wells has not been 
estimated 

Screening Cntena 

B1 

B 2  

Primary Screening 

Groundwater monitonng is currently being conducted on a site-wide basis 
under the auspices of the IAG” and supports OU-speafic RI/RFI work efforts 
Addmonal groundwater monitonng does not address pond water management 
issues, is not mdependent of OU actions and is outside the scope of this 
WIRA Decision Document 

Secondary Screening 

N/A 
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4 8 3 Momtor M u e n t  Streams 

T h  option passes the plrmsvy and secondary screerung cntena Influent stream flow 
monitonng is essentnl to effective operitxonal management of the ponds Although real-tune 
water quahty momtomg at low detection huts is technologdly w a d a b l e ,  d - t u n e  
momtomg of mdtcator parameters can prow& early warrung of potentd water qu&ty 
problems Det;uls of dm option are contamed 111 Append= F (Opuon 4 8 3) 

4 8 4 Monitor Ponds 

Ths optxon passes the pnmary and secondary screemg cnuna Water quality momtoring 
withm the ponds ensures potential water quality problems wdl be dezeaed pnor to mterpond 
transfers or downstream releases and promotes comphance with the &em&-spdic 
benchmarks adopted for t h s  IM/IRA Decision Document Operational momonng of pond 
volumes, dam piezometer levels and physical parameters such as tempcrzture, pH and d~ssolved 
oxygen ensure that operations personnel are routinely informed of changmg condmons and 
cqn take appropnate action in a timely fashion Detads of this option are contamed m 
Appendur F (Opuon 4 8 4) 

4 8 5 Monitor On-site Water Transfers 

This option passes the pmary and secondary screening cntena Water quahty monitoring 
of transfers provides a check on water quality awnst pond-speufic momtomg conducted 
pnor to the transfer, to ensure significant changes in water quality have not occurred Flow 
monitonng of transfers supports operational control of pond volumes Detads of this option 
are contamed 111 Appendnt F (Option 4 8 5) 

4 8 6 Monitor Off-site Water Discharges 

Ths momtonng option passes the pnmary and secondary screemng cntena Water quahty 
monitomg of lscharges prowdes a find check on water quahty agamst chemcal-speufic 
benchmarks adopted by thls IM/IRA Decision Document, achieves regulatory comphance and 

may identdy prewously undetected problems Flow momtomg provldes valuable information 
to on-site and off-site water managers Detads of this option are contamed m Appendur F 
(Option 4 8 6) 
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CHAPTER 5 
PROPOSED ACTlONS 

This chapter analyzes the retamed options from Chapter 4 and selects from them proposed 
actions Proposed actions selected in this Interim MeasuresAntenm Remedial Action 
( I M A M )  Decision Document must be protective of human health and the environment, 
technically and regulatonly defensible, able to achieve compliance with imposed water quality 
benchmarks, and possible to implement in the desired time frame All of the options which 
pass the primarv and secondary screening processes of Chapter 4 conceptually meet these 
constraints Figures 5 1 and 5-2 show a schedule of, and the location for, proposed actions 

This IM/IRA Decision Document uses the following criteria to conduct the analysis of options 
to maximze the efficiency, effectiveness and overall success of IM/IRA proposed actions 
These analysis and selection criteria are derived from the Environmental Protection Agency 
(EPA) and I M A M  criteria described in Chapter 4 and are summarized as follows 

1 Risk Reduction Options with demonstrablv high risk reduction potential are 
preferred over those options with limned or indeterrmnate risk reduction 
potential As part of the statutom detemnations required bv the 
Comprehensive Environmental Response Compensation and Liability Act 
(CERCLA), the selected remedv should elimnate, reduce or control risks 
through treatment, engineering controls, or institutional controls to ensure 
adequate protection of human health and the environment Where treatment 
is not warranted based on health based risk levels, methods to reduce risk 
include restricting migration of contamnants (or potential contaminants) and 
managing potential contamnants to achieve a high degree of certainty that 
future exposures which could harm human health or the environment will not 
occur h s k  reduction criteria reflect a preference for permanent solutions that 
rely on proven technologv rather than experimental or unproven technology 

2 Funding and Scheduling Constraints Consistent with the goals, objectives and 
time frame for interim actions, this criteria addresses the preference for 
multiple, smaller-scale projects which achieve remedial action objectives and can 
be funded and completed in shorter time frames For example, options 
exceeding $10 mllion in total cost are not desirable as intenm actions because 
they generally require greater than two years to complete, which could preclude 
implementation of expected final remeles High-cost options would also be 
more difficult to implement due to budget limtations imposed by Congress and 
competition from other high-pnority environmental projects 
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3 Cost-effectiveness Ths WIRA Decision Document prefers options with low 
cost whch would provide inmehate, recognizable benefits over options with 
high cost and deferred or indetematc bendits Cost e&xiveness is evaiuated 
by qualitatively assessing probable benefits of the option versus estimated costs 
This quahtative measure of cost-effectiveness addresses the statutory preference 
€or remeles that provide overall effectiveness proportionate to cost and which 
provide reasonable value for the money spent Costs are for "nomai" 
construction operations and do not account €or d a t i o n  

4 Versatility This cntena addresses the interrelationshrp of short-term 
effectiveness with long-term e€€ectwencss and permanence, both of whch are 
evaluation cntena listed by EPA This WIM Deasion Document prefers 
options which would address rnuitiple pond water maiutgemenr concerns €or 
long time frames over those that would have fmd utificy and shorter life 
Included in this versathty analysis is an e d u a i u n  of uperzbihty, manpower 
requirements, and the degree to whch &e option can reduce the porenrid for 
human error or ensure fad-safe operation Versatile options or a combination 
of options would also tend to be efficient and cost-effective 

5 ODerable Unit (Om Interactions Selected options should be consistent with 
and foster implementation of the expected € i d  remedies €or OUs 5, 6 and 7 

6 Waste Generation This critena assesses the preference for options which would 
avoid generating new wastes which require treatment, unmobillzation and 
dsposal This criteria ams at the program goal of protectmg human health and 
the environment by mnirmzing untreated wastes and addresses the statutory 
preference for permanent solutions and the use of alternate treatment 
technologies or resource recovery technologm to the "maximum extent 
practicable 

Another cntena €or evaluating proposed actions 1s their acceptabiiity to regulatory agencies 
and the public This information will become available after agency review and public 
comment penods Agency and pubhc comments on the options evaluated in this M/IRA 
Decision Document will be addressed in the Responsiveness Summary of the Record of 
Decision @OD) 

A comparison of each option aganst these critena identifies that option with the most 
favorable characzenstics, which is selected as the proposed a i o n  Thc f d  proposed action 
is a combination of options from individual categones Changes to the proposed action may 
be made i€ public comments or addmonai data indicate that such a change is appropnate 
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5 1 SUMMARY OF SELECTED POND WATER MANAGEMENT OPTIONS 

The following sections lscuss the inlvidual selected options for each category and the 
reasoning behind the selections A discussion of the design basis, costs and comparative 
analysis criteria for each of the retamed options from Chapter 4 is included in Appendnc F 
A summary section which describes the final combined option is located at the end of  this 
chapter 

All OU interaction options were rejected in the primary screening process in Chapter 4 N o  
further discussion of these options will be made within this Decision Document 

5 1 1 Clean Water Act (CWA)/National Pollutant Discharge Elimnation System 
(NPDES) Interactions 

This I M A M  Decision Document focuses on activities that are not already regulated by the 
CWA, the NPDES FFCA or the NPDES perrmt Nonetheless, those options listed under the 
CWA/ "DES category include source control plans and Best Management Practices (BMPs) 
which are critically important to controlling the quality of pond water as it enters the 
jurisdiction of this IM/W Decision Document For this reason, the selected option for this 
categon: is to assume all of these programs will continue under exlsting ahnistrat ive  
controls Because these options are outside the jurisdiction of this IM/IRA Decision 
Document, they will not be discussed further 

5 1 2 Spill Control Interactions 

The following four spill control options pass the primary and secondary screening process and 
are subjected to the comparative analysis summarized below and detaded in Appendnc F 

4 4 3 
4 4 4 
4 4 8 
4 4 9 

Construct centralized tank farm for spill control/capture 
Construct tanks for spill control/capture on each dramage 
Utilize existing Ponds A 1, A 2, B-1 and B-2 for spill controVcapture 
Consolidate existing spill control ponds to one per dramage 

Option 4 4 8 is selected because it provides the greatest versatility and the largest capacity for 
spill control capture at the lowest cost This option would also impact the existing OU plans 
the least 

I 
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Utilmng ensting Ponds A-1, A-2,3-1 and 32 for spill control and storage would provlde the 
highest volume of spill storage at the lowest cost All other options would be less protective 
of human health and the environment Large tanks capable of stonng the design flow rates 
would be prohibitively expensive, and small tanks would prow& madequate storage to 
effectively contam expected water volumes Consolidatmg ponds to one per dramage would 
reduce overall potential spill capture volume below what currently exlsts 

Utiliung the emsting ponds would muntam gravity-controlled Stormwager diversion facilities 
All tank options, however, would require pumping at flow rata Wimk to achieve under 
design flow conditions The senes arrangement of the existing ponds (at bast two ponds per 
dramage) allows isolation of a potential spill to its respective drunage, and to only one pond 
in the dmnage, unless hrgh flows are encountered in adchion, potential sewage treatment 
plant (STP) upsets can be routed to either of the El or 3-2 ponds through grawty pipelines 
This arrangement JS more versatde than the other spill control options 

The selected option for spill control would have no impact on wsting OU plans or schedules 
Consolidating ponds to one per dramage would require ex+ted charaacrization and 
remediation efforts withm OU 6 The feasibility of expedmng these OU 6 efforts 1s outside 
the scope of this document Tank construction would require land chsmrbance within or dose 
to identified Inlvidual Hazardous Substance Sites (IHSSs) 

5 1 3 Selected Water Collection and Storage Option 

The following three storage options passed the pnmary and secondary screenmg processes and 
are subjected to comparative analysis 

4511 
4 5 3 1  
4534 

Construct storage tanks for STP effluent only 
M a t a m  and continue using existing on -he  stormwater ponds 
Consolidate existing stormwater ponds to one per dmnage 

Option 4 5 3 1 i s  selected because it provides adequate risk reduction, has the greatest 
versatility and impacts the existing OU plans and schedules the least The estimated costs for 
Option 4 5 3 1 are greater than Option 4 5 3 4 and less than Option 4 5 1 1 However, the cost 
components of the selected option are key improvements which will reduce nsk and integrate 
with OU plans to a greater extent than the other options evaluated Detiuied cGscussions of 
these options are provided in Appendur F 
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The purpose of water collection and storage facilities is to routinely collect and hold STP 
effluent and stormwater that are assumed to be m compliance with applicable standards, in 
order to allow time for final monitoring prior to release The assumption that these waters 
are "clean" is kev, in that suspect waters should be drrected to spill contamment facilities in 
accordance with exlsting spill control plans and BMPs Consequently, the selected option is 
to mantam the exlsting ponds (A-3, Ad, B-5 and C 2) and implement various improvements 
to the bypasses around spill control ponds which will ensure the reliability of stormwater 
collection facilities The selected option will also analyze the need to upgrade the dams for 
safe, high-volume storage over extended periods of time 

Due to the low nsks posed by ambient pond water quality and the existence of significant 
upstream control measures, the selected option is protective of human health and the 
environment The current A- and B-series arrangement of the ponds on Walnut Creek 
provides greater protection, in terms of higher storage capacity and the ability to  isolate flows, 
than would be achievable bv consolidating ponds to one per dmnage Although STP tankage 
could reduce nsks bv removing the most likely source of contammants from the pond system, 
construction of tankage would not be cost-effective for routine collection of STI? effluent The 
low potential for exceedances in water quality standards presented by STP effluent and the 
large dedicated tankage volume which would be required to allow routine monitoring prior 
to discharge make this option not cost-effective 

Option 4 5 3 1 also has the greatest versatility The ponds accept STP effluent and stormwater, 
provide for interpond transfers in order to mintain safe storage volumes, and provide 
redundancy for catchment of potentiallv contaminated water (see Figure 5 1) 

The selected option would have no impact on existing plans and schedules for OUs 5 and 6 
and would be consistent with current long term goals to mvntam stormwater catchment 
during the decommmioning of RFP No wastes would be generated by the selected option, 
with the exception of captured stormwater sediments and a m n o r  amount of low-hazard 
excavated material resulting from the construction of improvements to the ternunal dams and 
bypasses 

5 1 4 Selected Treatment Option 

The following five treatment options pass the primary and secondary screening options and 
are subjected to comparative analysis herein 

4 6 1 Construct mobile treatment units for multi-pond use 
4 6 2 Construct individual treatment facilities at each pond 
4 6 7 Use existing OU treatment facilities 
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4 6 8 Expand crusting OU treatment facilities 
4 6 9 Consolidate treatment facilities at Pond A 4  for use by entire pond system 

Of these five options, 4 6 1 and 4 6 9 are selected as preferred options Together, these options 
are complementary and provide adequate levels of nsk reduction at the lowest cost, have the 
greatest versatility, and impact exlsting OU plans and schedules the least The selected options 
complement one another by providmg on-line treatment capacity as well as mobde treatment 
capabilities as needed Option 4 6 2 is not selected pnmmly because of unfavorable cost 
effectiveness Detaded dscussions of these options are provlded in A p p e n b  F 

Mobile treatment units would offer a strategc and relatively meHpensive -hod for addressing 
pond water contamination Although they would be of relatively small capacity, mobile units 
could be used at multiple sites thereby optirmwng the cost-effectlvtness of capital expenditures 
Each mobiie unit would be capable of treatmenx capacities mpg €ram 15 to SO gpm Umts 
could be configured in parallel to increase treatment capacity as needed Mahods of 
implementation include construction of mobile systems or arrangement of semce contracts 
with companies providing mobile treatment services Contracted treatment services could 
include waste disposal, and long &stance pumping and piping costs would be elmnated 
Contracted services could reduce capital expendmres, however, fees may be necessary ZO 

ensure adequate and timely on-call services Mobile units would provlde great versatility 
because they offer multi-stage treatment systems that can be used at multiple locations f isk 
reduction would be optimzed because mobile units allow quick response with appropnate 
treatment technologies 

Consolidation of treatment at Pond A 4  would provide the opportunity to use a currently 
avadable treatment option with substantia capacity (1 7 milion gallons per day [MGDJ) 
Furthermore, the advantageous location of the A-4 treatment facility would preclude the need 
for an extensive pumping and piping system to convey pond water €or treatment Metal and 
radionuciide treatment stages could be added to the A 4  facility to expand treatment 
capabilities Because the sole objective of this facility would be pond water treatment, conflias 
with other treatment objectives, such as would be the case if other OU treatment facdities 
were used, would be avoided The A 4  treatment facility could be upgraded to provide 
optimal, comprehensive pond water treatment 
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5 1 5 Selected Water Transfer Option 

The following SIX alternative water transfer options pass the pnmarv and secondarv screening 
processes and are subjected to comparative analysis herein 

4 7 1 1  
4 7 1 2  

4 7 1 4  
4 7 1 5  
4 7 1 8  
4 7 2 9  

Recycle STP effluent for on site industrial use 
Recycle pond water to the Rocky Flats Plant (RFP) industrial water 

Directlv spray evaporate pond water on site 
Mechanically evaporate pond water on site 
Transfer interior ponds to Pond A-3 to mantam spill control capacity 
Discharge stormwater ponds to Segment 4 

supply 

Selected options include limted implementation of Options 4 7 1 2, 4 7 1 4  and full 
implementation of options 4 7 1 8 and 4 7 2 9 Options 4 7 1 1 and 4 7 1 5 are not selected 
primarilv because they lack significant risk reduction and are too expensive Detaded 
discussions of these options are provided in Appendix F 

The selected water transfer options reduce risks bv mnimting the volume of pond water 
retained in Ponds A-1, A-2, B 1, B 2 and the Landfill Pond, by mnimmng transfers and 
discharges from Pond C 2 and bv requiring discharges from Ponds A-3 and B-5 to meet more 
stringent requirements than are currentlv applied All of the selected options are more cost 
effective than competing alternatives 

Additional spray evaporation svstems at Ponds A-1, A 2, B-1, B-2 and the Landfill Pond will 
control pond levels such that transfers from these ponds can be mnirmzed or elimnated 
Spray evaporation systems installed on stormwater ponds would provide minimal reduction 
on a percentage basis, are not considered cost-effective and may increase algae growth 
Mechanical evaporation of water at any location is not cost-effective compared to spray 
evap o rat i on 

Recycling stormwater from Pond C 2 10 the RFP Industrial Water System will reduce and 
perhaps elimnate off-site discharges of water from this pond Lirmtations on available 
industrial water needs make total recycling of Pond C 2 unachievable, however, reducing Pond 
C 2 transfers and discharges is feasible Recvcling of STP effluent has higher risk than 
recycling of pond water, due to the higher potential contmnant  concentrations and the low, 
but real, possibility of STP upsets 
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Piping pond water from Pond C-2 to a chschqe point on Walnut Creek in conjunction with 
option 4 7 1 2 will permanently elmmate further discharges from Pond C-2 to Woman Creek 

Discharging all stormwater ponds to Segment 4 will require that Ponds A-3 and B-5 meet 
Segment 4 water quahty standards and other benchmarks selected in Chapter 3 These two 
ponds are currently transferred to Pond A-4 after analysis for a lirmted suite of Segment 5 
standards Ths is a less stmgent reqwrement than for dscharges to Segment 4, thus 
chscharges of A-3 and B-5 to Sgment 4 requires higher water quahty, and presumably are 
more protective In addition, hscharges of A-3 and B-5 to Segment 4 is cost-effective because 
these water sources would no longer be sampled, analyzed, and physically handled (pumped) 
twice as is currently the case 

5 1 6 Selected Water Monitolrng Option 

The following four options pertaming to water monitonng locations pass the prrmary and 
secondary screening processes and are subjected to comparative analvsis herein 

4 8 3 
4 8 4 Monitor ponds 
4 8 5 
4 8 6 

Monitor influent streams 

Monitor on-site water transfers 
Monitor off-site water discharges 

The selected water monitonng option includes Iimted implementation of Options 4 8 3,4 8 4, 
4 8 5 and 4 8 6 Detaded discussions of these options are provided in Appendur F 

The discussion that follows is organized into two categories (1) rouune water monitonng, 
and (2) operational rnonitonng for activities such as transfer or dscharge Thls is a slightly 
different format than presented earlier In this chapter and has been adopted for this section 
for the following reasons 

The intent of t h  section is to propose a monitonngprogram that includes both 
water quahty rnonitonng, and monitonng of physical conditions This program 
should be as efficient as possible while ensuring high quahty dtscharges and 
early detection of potential problems 

The selected monitonng program includes certam aspects of each of the accepted 
options All aspeas of water rnonitonng are not relevant or necessary at all 
locations 

Routine and operational monitonng are driven by chfferent mternal and 
external requirements 
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5 1 6 1  Routine Water Monitoring 

The selected routine water monitomg option includes the following aspects 

1 Monitor influent streams in real time for flow only 

2 Monitor Ponds A 3, A-4, B-5 and C-2 in real-time for retained volumes 

3 Monitor other ponds weekly and after storm events 

4 Monitor dam piezometers in real time and field-vedy a mnimum of once per 
week for internal piezometnc surface 

5 Monitor Ponds A-3, A-4, B-5 and C-2 for indcator water quality parameters 
(1 e ,  dissolved oxvgen, temperature, pH, conductivity) on a red time basis 

6 Monitor all ponds, except C 1, E 3  and B-4 agamst benchmarks identified in 
Table 3 1 for the following analvtes on a quarterly basls gross alpha and gross 
beta, ammonia, nitrate, nitrite, sulfate, sulfide, total dissolved solids (TDS), total 
suspended solids (TSS), carbonate, bicarbonate, chloride, fluoride, selected serm- 
volatile organics, selected volatile organics, cyanide, Hazardous Substance List 
(HSL) metals, plutonium, americium and uranium 

7 Monitor all ponds annually after the spring runoff (late April to earlv June) for 
a full suite of analytes, and aginst the benchmarks identified in Table 3-1 

Real time monitoring technologies that allow for early detection of water quality problems at 
influent streams are technologically unavailable Routine sampling and analysis of all influent 
streams is ineffective because by the time influent water is sampled and analyzed, the water 
would have reached the pond and the advantage of early detection at the influent stream 
would be lost Therefore, influent stream water quality monitoring (Option 4 8 3) was not 
selected 

Routine pond water quality monitoring more frequently than proposed would be redundant 
considering the operational monitoring proposed in Section 5 1 6  2, and is not selected 
Routine monitoring of indicator parameters combined with pre-operational sampling and 
analysis will provide an adequate and reliable method of detecting potential water quality 
problems 
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5 1 6 2  Operational Monitorrng 

The selected option for operational monitonng is to conduct monrtonng actinties based on 
the specific pond in question Allowable operational aaivlties, includmg spray evaporation, 
recycling, transfers, and dscharges, will be derenruned by ;tndytical results The selected 
operational monitoring option includes the followmg aspeas 

1 Monitor pond water quality pnor to conductmg operations 

2 Monitor inflow and outflow rates, weather conchiom, and inchcator water 
quality parameters in real-time dunng operations 

Prior to initiating any operational activities involving the movement of water, pond water 
would be sarnpled and analyzed only for the COCs pertinent to that pond, M listed m Table 
2 10 Analytical results would be compared to pomt values for the selected benchmarks 
identified in Tables 3-1 through 3-7 The decision to spray evaporate, recycle, transfer, or 
discharge would be based upon comphance with the selected point value benchmarks If the 
pond water meets these benchmarks, operations would be imtiated If the pond water is not 
in compliance based on this comparison, treatment options would be initiated 

Flow rates, pond volumes and inlcator water quality parameters (temperature, pH, lssolved 
oxygen and conductivity) would be monitored on a real-time basis at ail ponds where 
operations are in progress Climatic conditions would also be momtored to control actual 
operations Operations would be discontinued when sigdkimt new mflows occur, dunng 
high winds (in the case of spray evaporation), or if inchcator parameters are outside normal 
ranges, inlcating potential water quality problems 

5 1 6 3  Combined Monitoring Program 

The combined monitormg program described above would be protective of human health and 
the environment and would ensure that water quality meets strict standards designed for the 
protection of public dnnhng water prior to the conduct of any operational activities that 
could expose people or the environment to contmnants Ths program would also be COR- 

effective because it would not require routine in-depth monitomg for constituents not found, 
or for analyte levels which are not justified based on human health nsk, and would elimnate 
duplicate monitonng for both routine and operational activities The final monitonng 
program that is selected for this IM/IRA Decision Document wiil be dependent on the 
proposed actions which are adopted and will be negotiated with the regulatory agencies 
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5 1 7 Summary of Combined Selected Options 

The baseline risk assessment concluded that conditions in the ponds and pond water 
management practices in general pose no unacceptable risks to human health and the 
environment Thus, the proposed actions listed below provide addmonal protective measures, 
but do not propose any removal actions Figure 5-1 provides a schematic of proposed actions 
and Figure 5 2 shows their locations 

Components of the proposed actions are referenced by number on the legend on Figure 5 1 
and include the following (the option number is referenced in parenthesis) 

Mantam Ponds A 1, A 2, B 1 and B-2 for use as spill control facilities (Options 
4 4  8 and 4 7 18) 

Install new spray evaporation svstems at Ponds A-1, A-2, B 1, B-2 and Landfill 
Pond to reduce retamed volumes and alleviate the need to transfer water 
between spill control ponds (Option 4 7 1 4) 

Monitor spray evaporation operations for operational benchmarks identified in 
Tables 3 1 through 3 9 (Option 4 8 4) 

Mantan Ponds A-3, Ad,  B-4, B 5 and C-2 as stomwater storage discharge 
facilities (Options 4 5 3 1 and 4 7 2 9) 

Install piezometers at termnal ponds A-4, B-5 and C-2 to monitor the phreatic 
water surface within these dams as recommended in the U S Army Corps of 
Engineers Report (Option 4 5 3 1) 

Change the water management operational procedures for Dams A-4, E 5  and 
C-2 to mantan safe storage volumes according to the recommendations of the 
U S Army Corps of Engineers (Option 4 5 3 1) 

Monitor transfers between all ponds for operational benchmarks identified in 
Tables 3-1 through 3 7 (Option 4 8 5) 

Monitor off-site discharges from Ponds A-3, A-4, E5 and C-2 for operational 
benchmarks identified in Tables 3-1 through 3-7 (Option 4 8 6) 
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9 

10 

11 

12 

13 

14 

Upgrade or replace the iarge hameter culverts that bypass water from Noah 
Walnut Creek and South Walnut Creek around spill control Ponds A-I, A-2, 
B-1, E 2  and B-3 to establish the 1Wyear design flow capacity (Option 4 5 3 1) 

Upgrade the South Interceptor Ditch and Woman Creek bypass around Pond 
C 2 to reestablish the IOO-year design flow capaaty (Option 4 5 3 1) 

Construct facilities to recycle water from Pond C-2 to the RFP industnal water 
system (Option 4 7 1 2) 

Construct an extension to the C-2 to B-5JA-4 transfer pipeline, allowing 
hscharge of C-2 water below Pond A-4 or 3 5  (Option 4 7 2 10) 

Implement a long-term service contract with a pnvate company to provide 
mobde treatment services on an o n 4 1  bass (Optmn 4 6 1) 

Mantam and upgrade the existing €iltration/granuiar activated carbon (GAC) 
treatment system at Pond A 4  for use in drscharge "polishing," as needed 
(Option 4 6 9) 

These proposed actions are protective of  human health and the environment, cost-effective and 
utilize treatment systems as needed to address water quality concerns In summary, these 
proposed actions will comply with benchmarks, satisfy the statutory requirements of Section 
121 of CERCLA3 and are consistent with long-range, site-wide remediation objectives for RFP 

5 2 ENVIRONMENTAL IMPACTS OF SELECTED OPTIONS 

Section 5 2 continues the option selection process of Chapter 5 with a comparative analysis 
of environmental impacts of the options that passed the screening process descnbed m Chapter 
4 These selected options represent alterations in current operations and are termed "proposed 
actions" for this environmental analysis The proposed actions analyzed for this section are 
summarized in Section 5 17 

This evaluation of the proposed actions considers the environmental issues of concern 
delineated pursuant to the National Environmental Policy Act (NEPA) in order to integrate 
program-level NEPA documentation into this IM/IRA Decwon Document Although many 
of these concerns have been addressed in prevlous sections, this section allows easy 
identification of NEPA evaluation factors This section also fulfrlls CERCLA requirements 
to  ensure that selected remeles protect the environment, as well as human health 
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In evaluating environmental effects, both beneficial and adverse impacts relative to affected 
resources from the proposed pond management actions are considered The resources 
evaluated are aw quality, water quality, terrestnal and aquatic biota, threatened and endangered 
species, personnel exposure, cultural resources, wetlands and floodplams, c o m t m e n t  of 
resources, and cumulative impacts Baseline concfitions for these resources are discussed in 
Section 5 3 of this IWIRA Decision Document 

The effects of the proposed actions on resources are evaluated based on the objectives of  pond 
management and the focus of the subject interim action Overall, the purpose of pond 
management operations is to control dxharge of effluent such that downstream water levels 
are not significantly altered and to ensure the quality of the downstream water These 
operations involve temporary holdmg actions, sampling, monitonng. treatment, and 
emergency spill control 

As noted in Chapter 4, the focus of the I M A M  Decision Document is to identify actions that 
enhance the purpose of the current operations and effectively manage potentially contaminated 
water sources in the event that upstream controls fail Potential contarmnants have been noted 
in this document. although formal characterization of OUs 5,6 and 7 has not been completed 
This environmental analysis of the selected options is based on whether these actions resolve 
environmental issues identified for the No Action alternative, and takes into consideration 
the established time frame of these IMARA actions (2 5 years) 

52 1 Air 

Proposed actions with the potential to affect air quality involve expansion of spray evaporation 
operations to other ponds in the pond system, initiation of aeration operations at t e m n a l  
ponds and proposed use of combustion engines In addition, those proposed actions involving 
construction have the potential to affect air quality by resuspending pond sediments 

It is noted in Section 5 3 that iur emissions from current pond management operations are very 
limited and overall iur quality benefits from the sedimentation function and volume 
management provided by the ponds Emissions from current operations are generated by 
spray evaporation occurring at Pond A 2 and the Landfill Pond Analytical sampling for 
volatile and sem volatile organic compounds was conducted at both ponds in the spring of 
1993 Results from this sampling were used to project total emssions from spray evaporation 
operations These projections indicate estimated volatile organic compounds ermssions for the 
two ponds are well below reporting levels and do not contribute materially to cumulative RFP 
total emssions 
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Expansion of spray evaporation operations to Ponds A-I, B1 and 32 and mitiating aeration 
operations at A-3 and the terminal ponds have the potentid to more than double the ;ur 
emmions currently generated by pond management However, emissions doubled from these 
two operations would still be below reporting levels and, therefore9 would not contnbute 
materially to cumulative RFP totd emssions 

Construction activities associated with dam upgrades and system mstailation could dmurb 
pond sedments, allowing pond sedments to dry and becume ;~lrbom Awborne pond 
sehments are of concern because of the potential €or contammated sedunents to be lspersed 
off-site by wind or to contammate an area on-site currently considered dean To ensure such 
actiwties do not adversely impact the enwronrnent, the Plan for Prevention of Contammant 
Dispersion (PPCD) was mandated by the ZAG and finalized in late I991 The PPCD is 
applicable to intrusive field actiwties conducted as part of fMlIRa actions It promdes 
project-specific procedures for managing even mnor excavations, such as those noted above 
The PPCD procedures would be integrated into any find pians concerning construction 
activities associated with pond management 

A certam amount of vehicular ermssions and fugitive dust is associated with construction 
equipment Because construction activity produces fugnive dust that remains near ground 
level, iur quality impacts will likely be Iirmted to RFP or areas in dose proxrrmty to the 
facility Fugitive dust can be nutigated through a combination of control technology and 
generally-accepted work practices Vehicular emssions are controlled through Title II of the 
Clean Air Act' 

Finally, an increase in the use of generators for intake and rGscharge aaiylties IS likely mth 
implementation of the proposed actions Although minimal m amount, tmssions from these 
generators are of concern if, when added to emsting RFP nitrogen oxlde (NOx) emissions, the 
proposed actions cause the NOx emssions total to a c e d  the threshold At that point, RFP 
may be required to prepare an Air Pollutant Ermssion Notice (APE") or Prevention of 
Significant Deterioration P e m t  (PSD), unless otherwise directed by EPA or CDH RFP Air 
Quality Division personnel have projected totd emssions for these activities [Appendix G) and 
have concluded that preparation of an MEN will be likely on only one of the SIX generators 

5 2 2 Water 

The source of any low concentration of contamtnants entemg the ponds is from W 
activities As with the N o  Action alternarive, the myor function of the proposed actions IS 

to provide best management practices for achiemng water quality standards Given this 
purpose, the proposed actions would have a positive unpact on water quality 
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RFP consistently meets or exceeds the quahty required by Segment 4 standards for waters 
discharged off-site Proposed monitonng, treatment, and transfer actions would improve the 
quality of waters handled on site within the pond system Detention of water in the pond 
svstem for a designated period allows sedimentation to occur Selmentation effectively settles 
potentiallv-contarmnated suspended solids, removing them from the water column for as long 
as the sediments are not resuspended by disturbance (see Section 5 3 2) Through volume 
management, sediments remin covered with water and are not exposed to wind or water 
erosion 

Impacts to surface and groundwater quality could occur during dewatering for excavations and 
during installation of piezometers or wells through resuspension of sediments Installation of 
wells may allow surface water runoff or contarmnants to seep down the wellhead although this 
is unlikely given the strict protocols regardmg well construction, expressly designed to prevent 
such cross contammation Resuspension of sediments into the water column would impede 
the scheduling for discharges and transfers, which could have an adverse impact on water 
qualitv and associated resources if an emergencv occurred For this reason, all final plans for 
construction activities associated with dam upgrades and system installation would be preceded 
bv a consultation m t h  the OU Project Manager Procedures from the Watershed Management 
Plan for Rockv Flats’ would also be integrated into any final plans 

The proposed action of retaining use of Ponds A 1, A-2, Rl, and B-2 for spill control (an 
emergency measure to provide backup to upgradient secondary contamment) is not anticipated 
to have an adverse impact on water quality and is addressed in more detad in Section 5 3 2 

5 2 3 Terrestrial and Aquatic 

Construction activities have the potential to adversely affect water quality by resuspending 
sediments and causing turbidity Turbidity can adversely affect aquatic biota directly or can 
affect their food sources or habitat by decreasing sunlight Decreased sunlight impedes the 
photosynthetic process, dlrmnishing oxygen available to fish Lack of oxygen will also kill 
macroinvertebrates and aquatic plant species, leaving no food base for fish Suspended 
sediments in turbid waters may clog or abrade fish gills, creating respiratory deficiencies 

Algal blooms are a naturally occurring condition, but may create an adverse situation for 
certain aquatic biota because they deplete the dissolved oxygen from the water, making it 
unavadable to fish and other species Lack of aeration in the ponds exacerbates this effect 
Algal blooms are a notable problem in Ponds B-3, B-4, €3-5, and A 4  

I 
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5 2 4 Threatened and Endangered Species 

Specific information on threatened and endangered species is presented in Section 5 3 4 A 
number of federallydesignated and statedesignated species are of interest regarding pond 
management operations Impacts from the proposed actions, for the most part, mmor those 
delineated for the No Action alternative In general, pond management operations have 
nummal effect on these species when precautions are taken However, once site-specific plans 
for any construction activities associated with the proposed actions are known, these plans 
would be subnutted to RFP Design Review for venfication that thmtened and endangered 
species would not be impacted 

The proposed action to construct facilities to recycle water from Pond C-2 to the RFP 
industnal water system could potentially affect threatened and endangered species downstream 
of RFP Recycling the proposed amount of water (IO to 20 MG) would effectively remove 
this volume of water from the watershed of the South Platte River, which supports threatened 
and endangered species downstream near the Nebraska state line Ths is unlikely, however, 
because the proposed 10 to 20 MG of recycled water represents only a fraction of 1 percent 
of the annual flows in the South Platte Rwer 

NEPA documentation pertaming specifically to Construction of the Pond C-2 Discharge 
Minimzation Project is currently under review by DOE Therefore, reference should be made 
to this document regarding impacts from this proposed action Pendmg decision on this 
document, questions should be directed to the RFP Ecology and NEPA Divlsion 

5 2 5 Personnel Exposure 

Members of the public could be affected by awborne releases of volatile organic compounds 
from spray evaporation of pond water The potential nsk of this activity was evaluated using 
as an example pond water from 3-2 This analysis is contamed in Append= G and shows that 
both carcinogenic and noncarcinogenic risks are far below levels of concern Given that 
chemcal concentrations are of a simlar order of magnitude at other ponds, the nsks assouated 
with spray evaporation at all ponds would be comparably low 

The analysis in Appendlx G models a release of contaminants due to spray evaporation of 
Pond B-2 The contarmnants volatilize from pond water, travel to an off-site receptor in a 
Gaussian plume, and are then mhaled by the receptor The results of the analvsis are that the 
carcinogenic nsk due to spray evaporation of Pond B-2 is 2 E-IO, and the hazard index is 
4 5E-7 Since hazard indices below 1 0 and risks below the range of 1 OE-4 to 1 OE-6 are 
considered acceptable, the nsk and hazard calculated here are very low, as stated above 
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Assumptions used to develop t h s  analysis were as follows 

1 The evaporator will be operated for 10 hours per day, 125 days per year, for 30 
years, at an average flow rate of 1000 gallons per mmute 

2 The wind speed will be 4 7 meters per second, and the Pasquill stability class 
will be D 

3 The receptor will be at a distance of 1600 meters from the source 

4 The receptors breathing rate is 20 m3 per day 

5 The receptor has a mass of 70 kilograms 

6 The analytical suite of contarrunants that was tested for was a list of 34 volatile 
organics, of which four were determned to be present methylene chloride, 
acetone, 1,2 dichloroethene and trichloroethene These four chemcals were 
evaluated in the analysis 

In addition, personnel could be exposed to additional hazards from the ponds if there were to  
be a spill on plant site into an area which ultimately dram to the ponds In Appendu G, 
three spill scenarios are analvzed (1) a carbon tetrachlonde spill into North Walnut Creek, 
eventually ending up in Ponds A-1 and A-2, (2) a trichloroethylene (TCE) spill into the South 
Interceptor Ditch, eventuallv ending up in Pond C 2, and (3) a nitric acid spill into South 
Walnut Creek, eventually ending up in Ponds B 1 and B-2 For each scenario, three options 
were investigated (1) leaving the ponds in their current configuration, (2) replacing the two 
ponds with a single pond (except for the TCE spill, which has a single interceptor pond in the 
current configuration), and (3) diverting the spill to an interceptor tank The effects upon a 
hypothetical future resident who was drinking 2 liters per day of water obtined directly from 
the contaminated pond(s), was analyzed for all options Table 5 1 summarizes the lifetime 
excess cancer risks (LECR) and hazard indices resulting from all three scenarios, under the 
three options 
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TABLE 5-1 

FOR A FuTtTRE ON-SITE RESIDE" RECEPTOR 
COMPARISON OF RISKS AND HAZARD mrcs 

FROM DIFFERENT CHEMICAL SPILLS 

It is noted that there is no reduction of hazard or rrsk o b 4  by converting two ponds into 
a single pond, so that the construction of a single pond is not juahabk from the standpomt 
of human health effects alone The construction of tanks results m no reduction of hazard, 
and a small reduaion in cancer risk 

5 2 6 Cultural Resources 

A formal cultural resource inventory was conducted at RFP (see Seaion 5 3 6) H~stonc 
properties were not found within proximty of the ponds Thus, adverse impacts to cultural 
resources from the proposed actions are not anticipated 

However, construction activities, such as excavation and trenchng, have the potential to 

unearth previously undiscovered sites In the event that unknown properties are identified 
during a construction activity, the Colorado State fistonc Preservation Officer would be 
consulted pnor to continuation of construction, as required by the Seaion 106 process of the 
National H~stonc Preservation Act 

5 2 7 Wetlands and Floodplains 

The following section &scusses the potential impact the proposed actions may have on the 
wetlands and floodplans of RFP 
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5 2 7 1  Wetlands 

Wetlands that currently exist (Section 5 3 7) around the pond areas have developed as a result 
of the operation of the pond system since it was initiated in the early 1950s Although these 
wetlands developed around man-made water features, they do add to the total area of wetlands 
at RFP and are subject to the wetland protection provisions of the Clean Water Act 

Any change in pond management operations affecting a wetland would consider the following 
issues First, the analysis of impacts on wetlands should acknowledge that the size of a 
wetland is not the basis of its significance Alteration of a small wetland area may prove 
significant depending upon its type, location, and prevalence 

Second, the most recent federal policy regarding wetlands supports the goal of "no net loss," 
even for those wetlands that have developed around manmade features, such as the ponds 
Until the formal delineation of wetlands at RFP has been completed and a comprehensive 
wetland management program for RFP is adopted by DOE, any proposed actions would be 
analvzed in an initial consultation with EPA and RFP Ecology and NEPA Division personnel 
This consultation would determine what, if any, mitigation is required 

Several of the proposed actions could affect wetlands Those actions involving construction 
activities within wetland areas have the potential to destroy these wetlands, unless rmtigative 
efforts are implemented with the construction As suggested previously, EPA and RFP 
Ecolog-v and NEPA Division personnel would be consulted by Surface Water Division (SWD) 
personnel regarding proposed construction activities to determme what, if any, mtigation is 
required for even mnor  excavations and surface disturbances 
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Volume management and associated actions (I e , spray evaporation, aeration, recycling and 
downstream &charges) affect wetland area and type through ongomg fluctuations An 
increase in volume may drown some species of wetland vegetation, dependmg on the length 
of submersion Some spray 
evaporation operations may create artificially supported wetland Actual wetland area may 
increase or decrease over short penods of time 

Conversely, a decrease in volume may dry some species 

As this vegetation is affected, wildlife usmg it as habitat or a food source will, in turn, be 
affected These effects are not necessarily adverse or beneficial based on ecologd succession 
Section 5 3 7 1 descnbes the ecological succession occurring as a result of flumating pond 
levels 

5 2 7 2  Floodplams 

The ponds are all located withm the 100-year floodplan, as classified by the U S Army Corps 
of Engineers The function of pond management is an acceptable land use within such a 
floodplan Flood handling capability and the intended function of the pond system, as noted 
in Section 5 3 7 ,  are not complementary, in that both cannot be accompiished simultaneously 
with optimal results However, there are proposed actions that wiil address this situation 

1 Upgrade or replace the large diameter culverts that bypass water from North 
Walnut Creek and South Walnut Creek around spill control Ponds A-1, A-2, 
B-1 and B-2 to establish the 10Gyear design flow capacity 

2 Upgrade the South Interceptor Ditch and Woman Creek bypass around Pond 
C-2 to reestablish the IWyear design flow capacity 

While the temnal  ponds and most of the diversion and interceptor dmhes are designed to 
handle a IOGyear, &hour storm event, certan dramage structures located upstream of the 
ponds are not Some structures predating 1980 used 25-year storm event design cntena and 
require upgrdng to adequately handle flows Increasing the capabihty of the bypasses to 
carry the IOGyear, &hour storm event would lessen the likelihood that flood water would 
inundate and thereby negate the functions of the spill control ponds The proposed acuons 
would also have a beneficial effect on the adjacent environment, preventing or rmnimzing soil 
erosion due to flood washing 
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The construction of these upgrades or replacements may be covered by the 1993 
environmental assessment, Surface Water Structures Mamtenance at Rocky Flats This draft 
is currently under review by DOE Tentatively, it would apply to routine mamtenance 
activities and "like replacement within a wetland " Prelimnary detads and specifications for 
the specific projects associated with these proposed actions would be submtted to RFP Design 
Review for a detemnation of whether or what additional compliance with NEPA is required 

5 2 8 Commtment of Resources 

The fundamental resource involved in pond management operations, as identified in Section 
5 3 8, is water Overall, current operation of the ponds does not significantly alter 
downstream water quality, flow patterns, and/or volumes However, flow rates downstream 
may be impacted by the proposed action to, "construct facilities to recycle water from Pond 
C 2 to the RFP industrial water system 'I Recycling the proposed amount of water would 
effectively remove this volume of water from the watershed of the South Platte hver ,  which 
supports threatened and endangered species downstream near the Nebraska state line 

NEPA documentation pertaming specificallv to Construction of the Pond C-2 Discharge 
Minimzation Project is currently under review by DOE Therefore, reference should be made 
to this document regarding impacts from this proposed action Pending decision on this 
document, questions would be directed to RFP Ecology and NEPA Division 

As with the No Action alternative, other resources would be commmed to implement the 
proposed actions These include displacement or temporary loss of vegetation due to 
construction activities and an unspecified number of labor hours 

In addition, a certin amount of energy is expended to operate discharge pumps, spray 
evaporation equipment, and associated vehicles for personnel The proposed installation of 
additional spray evaporation, aeration, recycling and monitoring equipment would 
incrementally increase the energy expended to conduct pond management Relative to plant- 
wide energy use, this increase is minimal 

5 2 9 Cumulative Impacts 

This evaluation of the proposed actions considered environmental issues of concern delineated 
pursuant to the NEPA in order to integrate program-level NEPA documentation into this 
IM/IRA Decision Document 

I 
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Impacts to affected resources from these proposed accions are anticipated to be negligible if 
mttigative measures are taken These mitigative measures would be developed based on the 
recommended consultation with the appropnate regulatory personnel and RFP NEIPA 
specialists regarding site specific and proJect specific plans 

Expansion of  spray evaporabon operabons to Ponds A-1, €3-1, and B-2 and uubatmg aerabon 
operations at A-3 and the termnal ponds have the potential to more than double the m 
emissions currently generated by pond management However, emssions doubled fiom these 
two operations would still be below reportrng ievels and, therefore, wodd not contnbute 
matenally to cumulative RFP total emissions 

Construcbon activities associated with dam upgrades and system d l a t i o n  could d~sturb pond 
sediments, allowmg pond sehments to dry and become mrbrne To ensure that such actmtres 
do not adversely impact the envlronment, the PPCD procedures wouid be integrated mto any 
final plans concemng con-ctzon activities associated wrth pond management 

An increase in the use of generators for intake and discharge actwities is ldcely wth 
implementation o f  the proposed actions These emissions would be minunal in amount RFP 
Air Quality Division personnel have projected total emssions for these actimbes and have 
concluded that preparanon of an APEN would be llkely on only one of the SIX generators 

The source o f  anv low concentration of contaminants potentially affecbng water quality o f  the 
ponds is from RFP activities As wth the No Acnon alternatwe, the major filnction of the 
proposed actions is to provide best management pracnces €or acheving state water quality 
standards Given th~s purpose, the proposed actions wouid have a positwe mpact on water 
quality 

RFP consistently meets or exceeds Segment 4 standards for waters discharged off-site 
Proposed morutonng, treatment and transfer actions would unprove the quality of waters 
handled on-site wthn the pond system 

Impacts to surface and groundwater quality could occur dmng dewatering for excavanons and 
dunng i d l a b o n  of wells through resuspension of sediments All final plans for construmon 
activibes associated wth dam upgrades and system instailation should be preceded by a 
consultabon wth the OU Project Manager Procedures from the Watershed Management Plan 
for Rocky Flats’ should also be integrated into any fid plans 

The proposed action of retamng use of Ponds A-1, A-2, B-l and 3-2 for spill control (an 
emergency measure to back-up upgradient secondary contsunment) 1s not anticipated to have 
an adverse impact on water quality 
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Construction actiwties have the potentlal to adversely affect terremal and aquatlc biota bv 
resuspendmg these sedunents and causmg turbidity Turbidity can adversely affect aquatic 
biota directly or can affect their food sources or habitat 

Algal blooms are a naturally occurnng condition, but may create an adverse situation for 
c e m n  aquatic biota because they deplete the dissolved oxygen from the water, malung it 
unavilable to fish and other species Lack of aeratlon m the ponds exacerbates thls effect 
Relative to proposed actlons, installation of aeration eqwpment is proposed for Ponds A-3, A-4, 
B-5 and C-2, and would have a beneficial effect on certam aquatic species w h n  these ponds 
Moreover. addition of Ponds B-3 and B-4 to the list of ponds to be aerated would effectivelv 
reduce the level of this condibon w h  the pond system from acute to normal 

In general. pond management operations have mmmal effect on potential threatened and 
endangered species when precautions are taken Once site-specific plans for any construction 
activities associated wth  the proposed actions are known, these plans should be submitted to 
RFP Design Review for verification that threatened and endangered species would not be 
impacted 

KEPA documentation pemmng specificallv to Construction of the Pond C-2 Discharge 
Minimization Project is currently under review by DOE Therefore reference should be made 
to this document regardmg impacts to threatened and endangered species from th~s proposed 
action 

Sprav evaporation of pond water would result in a negligible increase in risk to on-site 
workers k s k  to personnel during spills is unaffected by the proposed pond management 
options 

A formal cultural resources inventorv was conducted at RFP 
found wthm proximity of the ponds 
proposed actions are not anticipated6 

Histonc properties were not 
Thus, adverse impacts to cultural resources from the 

However construction activities, such as excavation and trenchng, have the potential to 
unearth previously undiscovered sites In the event that unknown properties are identified 
during a construction activity, the Colorado State Historic Preservation OMicer would be 
consulted prior to continuation of construction 
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Wetlands that currently exlst around the pond areas have developed as a result ofthe operabon 
of the pond system smce it was mhated m the early 1950s Volume management and 
associated acbons (1 e ,  spray evaporabon, aeratron, recyclmg and downstream discharges) 
affect wetland area and type through ongomg fluctuabons Actual wetland area may increase 
or decrease over short penods of time These effects are not net-ly adverse or beneficial 
based on ecological succession 

Several of the proposed acbons mvolve construcbon activxaes within wetland areas that have 
the potenbal to destroy these wetlands, unless magatwe efforts are implemented with the 
construcaon EPA and RFP Ecology and NEPA Diwsion personnel should be consulted 
regardmg proposed construction actmties to determine what, rf any, mhgmon is reqwred for 
even m o r  excavabons and surface disturbances 

The ponds are all located wthm the 100-year floodplam, as c l d e d  by the U S Army Corps 
of Engineers The function of pond management is an acceptable iand use wthm such a 
floodplam Flood handlmg capabilitv and the intended h c h o n  ofthe pond system are not 
complimentary, in that both cannot be accomplished smultmeously wth optunal results 
However, proposed actions (1 e ,  upgrade/replace bypass culverts) wll mcrease the capability 
of the bypasses to cany the 100-year, 6-hour storm event whch would lessen the Ilkelhood 
that flood water would negate the hct ions of the noted ponds l h s  would have a beneficial 
effect on the adjacent envxronment 

The construction of these upgrades or replacements may be covered by the 1993 enwonmental 
assessment, Surface Water Structures Mamtenance at Rocky Flats Ths draft is currently under 
review by DOE Pre1mmax-y detzuls and specifications for the specific projects associated wth 
these proposed actions should be submitted to RFP Design Review for a determmabon of 
whether or what addibonal compliance is requxred 

5 3 ENVIRONMENTAL EVALGATION OF 'NO ACTION" 

l b s  secbon evaluates the environmental effects of the "No Achon" alternatlve Thts 
alternative is defined as maintaining pond management operahons as currently practiced untd 
such time as RFP mission changes prompt an alreration in such operations Alterat~ons in the 
operabons are considered proposed actions, and are not considered m thls sechon 

The overall goal of current pond management operations is to control hscharge of eMuent 
such that downstream water levels are not sigmficantly altered and to ensue the quality of the 
downstream water These operahons involve, pnmmly, temporary holding actions, emergency 
spill control, sampimg and momtomg Current operat~ons are descnM m more d e a l  in 
Section 2 2 
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In evaluatmg envlronmental effects, both beneficial and adverse mpacts from the current pond 
management operatlon are considered relative to affected resources The resources evaluated 
are a r  quality, water quality, terrestnal and aquauc biota, threatened and endangered species, 
personnel exposure cultural resources, wetlands and floodplans, commitment o f  resources. and 
cumulative impacts 

Thls evaluation of  No Action considers envlronmental issues o f  concern delineated pursuant 
to NEPA in order to integrate program level-hJPA documentation into thls IM/IRA Decision 
Document 

5 3 1  A r  

RFP is subject to compliance wth the Clean Air Act4 and 5400-senes DOE Orders Air 
emissions from current pond management operations are very limited Overall, air quality 
benefits from the pond function of  sedimentation Contaminants present in the stormwater 
runoff and wastewater, pnmarily, settle on pond bottoms and are kept submerged bv volume 
management such that they do not become airborne 

4s part o f  the current pond management practices volume management operations at Pond A-2 
and the Landfill Pond may create air emissions from sprav evaporation activity Volatile 
orgmcs mav be emitted during actual spraL procedures and NOx emissions mav arise from 
diesel-fueled generators and water pumps (see Section 3 2 6) 

Typical spray evaporation operations take place from Mav to September, dmng daylight hours 
only, seven days a week, evaporating approximatelv 5000 gallons per day at each location 
Estimated actual water evaporation at each location is 900 000 gallons annually Analytical 
sampling for volatile orgaruc and semi-volatile orgmc compounds was conducted at both 
locations in the spring o f  1993 These samples were analyzed by General Laboratory, an EPA- 
registered laborator) 

Results from this analysis were used by EG&G Air Quality Division personnel to project total 
emissions from spray evaporation operations Maximum concentration levels of each 
compound were added together Emissions were calculated based on the total concentration 
level of the compounds and pertinent operating parameters Estimated maximum volatile 
orgmc compounds emissions for the two locations were found to be as follows 

Landfill Pond 
Pond A-2 

13 poundslyear 
1 1  poundslyear 
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Colorado au quality regulations rqwe mprtmg fitotal vohtde 0r-c compounds emznons 
exceed 2000 pounds per year €n addihon, several compounds hsted m the samplrng data are 
also “non-cntena reportable poilutants’’ as set forth m the regulabons These compounds must 
be reported if thev exceed 250 pounds pcr year mdwidually The 250 pounds per year de 
m i m s  level is based on a reportmg scenmo established m Appendix A ofthe Colorado ier 
Quality Control Regulabon No 3’ that takes mto account the distance of the source from the 
property boundary 

Spray evaporabon operations emt loads sipficantly M o w  both of these reportmg levels 
Because of thev small sm, total emssions fiom spray evaporahon operahons do not contnbute 
matenally to cumulatwe RFP total emissons because the operahorn are considered to be 
insipficant sources Analytical results and cornputattons are presented m Appendix G of th~s 
document 

5 3 2  Water 
- 

Under the N o  Action altembve, the operabon of the ponds does not create sigruficant 
contammants that adversely affect the water quality Rather, the major h m o n  ofthe current 
pond management plan is to mplernent best management practices to aclueve state water 
quality standards 

Pond management operations are conducted such that water quality is maxntamed or unproved 
Detention of water m the pond system for a designated penod allows sedimentahon to occur 
Sedimentation effectively settles potenhally-contaminated suspended solids, removing them 
from the water column for as long as the sedunents are not resuspended by disturbance’ 
Transuramc radionuclides are hghiy msotuble, and tend to bond to soil partxles’, and are, 
therefore, removed from the water column via sedmentatmn Through volume management, 
potentially-contammated sedments are kept covered wth water so that sedments are not 
exposed to wnd erosion 

The No Action alternabve avoids sipficant dterations in operations that may result m adverse 
effects whch presently do not e m ?  (e g , construction actIvlties in certtiln pond areas may 
resuspend sedrments wthm the water column, a pond closure or complete discharge may 
expose sediments to wmd erosion) 
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Samplmg has shown occasional plutomum concentrations greater than the Segment 4 Standards 
m Pond C-2 Smce it is possible to transfer Pond C-2 water by pipelme to either Pond B-5 
or Pond A-4, transfemng may have an adverse effect on water quality in Pond B-5 or Pond 
A-4 Typically. 
volume management on Pond C-2 involves discharge to the Broomfield Diversion Ditch onlv 
after sampling shows state water quality standards have been met and after obtamng 
concurrence from CDH and NPDES Perrmt bypass approval from EPA 

However, a transfer of thls type is limted to emergency operations onlv 

Use of Ponds A-1, A-2, B-1 and B-2 for spill containment is an emergency measure Tanks, 
pipes, material transfers, and other potential ongm of a spill are provided wth  secondary 
conmment or are subject to measures set forth in the RFP Spill Preventlon Control and 
Countermeasure Plan and related documents The impact on water released off-site is not 
expected to be detnmental since these ponds can be isolated from the rest of the surface water 
management system and the management system can admuster effective methods of treating 
anv water contaminated by a spill 

Discharge operations, also an IM/IRA Decision Document concern, are implemented onlv after 
sampling shows that state water quality standards have been met and after obmntng CDH 
concurrence In addition. the outlet works at most ponds are no longer used for discharge 
because their use would pull water off the bottom of the ponds Ths action has the potential 
of resuspending sediments from the bottom of the pond into the discharge Since 1990, 
discharge operations have been conducted wth a suspended intake line attached to a pump that 
discharges water from the surface and mid-level portions of the ponds 

5 3 3 Terrestrial and Aquatic 

As noted in Chapter 4, smce 1989 the water columns wthm the ponds have met or exceeded 
current water quality standards The existence of certiun biotic receptors in these ponds is 
evidence of de mznrmrs nsk associated wth potential contaminants in the ponds A concern 
in several ponds is over-productivitv due to added nutnents from treated domestic waste 

Biota m the B-senes ponds are affected by conditions that allow algal blooms to occur in 
Ponds B-3, B-4, B-5 and A-4 dmng the summer months Several factors contnbute to the 
occurrence of thls condihon Discharge from the STP’s tertiary treatment introduces a nutnent- 
rich mixture into the ponds Nitrogen and phosphorus common to most wastewater treatment 
plant discharges enter B-3 and downstream ponds Thls mixture combmed wth longer daylight 
hours and hgher summer temperatures facilitate increased algal productivity 
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The STP Qscharges approxunately 150,000 gailons per day, whch is typical for a facility 
serving 7000 people As 
discussed m Chapter 2, mpacts from the condiaon described would occur rn most situaaons 
where a wastewater treatment plant lscharged a large amount of effluent mto a small, non- 
flowmg receivmg area 

The STP Qscharge meets the requmd water quality standards 

Relative to the algal blooms, phosphorus 1s typically the lmtmg  nutnent State water quality 
standards have established a maxrmum (12 mgL) and average (8 mg/L) phosphorus ievel for 
wastewater discharge Recent sampllng m RFP ponds located below the STP showed a 
maxlmum phosphorus level of 3 3 m& and an average of 1 4 mg/L, both substant~ally below 
standards 

However, these standards are h g h  compared to phosphorus levels that cause eutrophcation 
total phosphorus concentrations of less than 0 1 mg/L are representative of hyper-eutrophc 
waters 

The impact from h s  condition is that as the algae die and accumulate at the bottom they begm 
to decay, deplenng any dissolved oxvgen in the water dmng the night. The algae remamng 
in the zone of light penetration produces oxygen saturation condmons during the day, but 
dmng the rught this oxygen is quicklv depleted 

These conditions cause extreme diurnal changes m pH The NPDES permit allows pH 
variation from 6-9 standard mts, but hstonc eutrophc condihons In Pond A-4 have caused 
a pH hgh of 9 5 to 10 standard wts dmng the daylight hours 

The incidence of algal blooms could be reduced in a vanety of ways urlthout interfering urlth 
the function of the pond system Such means include shortemng holdmg tunes or reducing 
phosphorus levels discharged from the STP 

5 3 4 Threatened and Endangered Species 

A few federally-designated and state-designated species are of mterest regardmg current pond 
management operahons 
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5 3 4 1  Endangered Species 

The bald eagle and the p e r e p e  falcon are both federally-designated as “endangered ” The 
bald eagle, accordmg to the Baselme Biological Charactenzation o f  the Terrestrral and Aquatic 
Habitats at RFP9, may occur as an irregular visitor d m g  the urmter, or as a migrant dmng 
sprmg and fall migration T h s  species has not been observed to roost or actively pursue prev 
on RFP, although lndividuals have been observed perchmg on utility poles in the northern 
portion o f  the buffer zone In 1993, three mdiwdual adult bald eagles were observed at or near 
RFP 

Smaller mammals are the key item in the eagle diet Often these eagles opt to steal the lull 
o f  the ferruginous hawk, rather than lull thelr own prey Thev w l l  also eat larger fish species, 
such as the bass m Pond A-2 Typically, the other ponds support only smaller fish species 
It has not been demonstrated that bald eagles feed from the RFP pond system Given the 
limited fish population o f  the pond svstem, pond management operations are expected to have 
mimmal effect on any mdividual bald eagle species Further, there is currently no bald eagle 
critical habitat associated wth the ponds 

The baseline study’ indicates that the peregme falcon occurs as a migrant at RFP, although 
none have been observed dmng the breeding season The US Fish & Wildlife Service 
developed a Peregnne Falcon Recoverv Plan that discourages land-use practices andor 
development that may adverselv affect the character of habitat or prey base mthm approxlmate 
10-mile radius o f  a falcon’s nesting cliff The existence o f  two potential nesting cliffs wthm 
this radius has been documented’, therefore, all o f  RFP may be considered potential foraging 
habitat 

Primarily, these falcons will prey on waterfowl whch, in turn, would potentiallv feed on fish 
species that might be found in the ponds Falcons do not eat fish Mammals are not typical 
prey Impacts to falcons from pond management would, as wth the eagle, be expected to be 
mmmal due to the limited fish population and the diminutive area of the pond system 

5 3 4 2  Threatened Species 

In compliance w t h  the Endangered Species Act, RFP is in the second year of a three-year 
protocol to determine the presence o f  Ute ladies’-tresses, a rare plant species, w h n  the plant 
site Individuals o f  th~s species were not observed throughout the first year o f  tlus survey 
Rrpman areas were identified in a 1992 Report o f  Findings” as being potential suitable habitat 
for th~s plant Pond operations do not pose a barrier to distnbution o f  tlus plant on RFP 
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The fermglnous hawk is llsted 8s a Category 2 species on the federally-designated Candidate 
List l k s  species of hawk is a common wmter resident and/or seasonal mgrant, although it 
has been documented by the basehe study9 as kmg observed adjacent to the mdusmal area 
of RFP d m g  the wmter, spnng, and e d y  summer of 1990 and 1991 

Most observabons of the fermglnous hawk have been near p r m e  dog domes  southeast and 
northeast of RFP Nestmg acbvihes were not observed, however, a y.wmtle male reslded m 
thls vicimty for a SIX week penod 111 late SpIVlg and early summer of 1991 It was noted to 
be huntmg pnmanly m the n p a n  zcme of Woman Creek and along the 881 fillside area, 
whch is dlrectly south of the industriai area 

l k s  hawk nests m large trees or on cliffs As noted previously, the bald eagle 1s known to 
seek out the habitat of the fermglnous hawk and steal its ktll Consequently, bald eagles may 
be indirectly affected bv impacts on thls hawk However, the pnmary prey ofthe Ferruginous 
hawk is terrestrial and not common near the ponds 

The Ioggerhead s h k e  is also a Category 2 predatory blrd species that is commonly observed 
on RFP dwng seasonal migration penods l h s  shrike pmcipally eats insects and small 
mammals, neither of whch are affected by pond management operabons 

Preble’s meadow jumping mouse, a Category 2 mammal, has been observed 111 the bottom- land 
of Woman Creek and Wahut Creek, but would not be affected by the water level fluctuabons 
or other operations associated with pond management 

5 3 4 4  Colorado Species of Concern 

Three bird species that mght be observed at RFP dunng mgrabon pmods have been classified 
by the Colorado Department of Wildlife as Species of Concern wthm the state They are 
Barrow’s goldeneye, the greater sandhll crane, and the Amencan whte pelican The Barrow’s 
goldeneye is a possible w t e r  resident on the ponds, although it does not nest there it feeds 
on aquatic plants The greater sandhdl crane may occur d u n g  seasonal mgration and would 
be expected to be associated wth terrestrial areas Whlte pehcans are possible mgrants I I ~  the 
pond areas durrng seasonal mgrahm ‘They feed on larger fish species None of these species 
have been observed at RFP 
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The forkhp threeawn, a member of the grass f m l y ,  is lmted  to a few sites on RFP according 
to the baselme study’ It prefers sandstone outcrops and bare, disturbed areas and has been 
observed 111 a disturbed site along the rarlroad tracks southwest of the industnal area The 
baseline study indicates this plant is rare in Colorado (although common in surrounding states) 
and, thus, it cames the CO-3 designation The greatest nsk to this plant on RFP is from 
competing plant species of advanced successional stages Thrs plant does not occur near the 
ponds and is not affected by the pond management operahons 

5 3 5 Personnel Exposure 

Applicable pathways are inhalation of volatilized contaminants, dermal absorption of 
contaminants and dlrect exposure to ionivng radiation No produce or livestock are grown on- 
site, and there is no fishmg in surface water ponds. so mgestion of contaminated food is not 
an applicable pathway Ingestion of contarmnated water is not applicable because water is 
provided from a mucipal  supply on-site 

A maximally exposed worker would be located adjacent to the ponds The workers that are 
currentlv adjacent to the ponds for the maximum time of exposure are hedel subcontractors. 
engaged in pumping Pond B-5 water to Pond A-4 The inorgamcs and metals, and all 
radionuclides except tntium, wll  not volatilize The only contaminants that could be released 
to the atmosphere via volatilization and therefore be a potential pathway for personnel 
exposures are the volatde orgmcs and mtium 

Dermal absorption could potentiallv occur as a result of direct dermal contact w th  pond water 
through sampling operations After the imtial contact a fracfion of each contaminant could 
migrate through the shn  and contact the bloodstream Ths is a low frequency occurrence 
because, even though sampling is done dailv during discharge conditions, pond water contact 
is unusual during sampling because samplers wear protective gloves The sampling typically 
results in a possible exposure of less than an hour The slun forms an effective barrier so 
contaminants are largely excluded from bloodstream contact 

The radionuclides m the ponds wl l  produce particles as they decay Some of these particles 
wl l  be emitted from the ponds and could impinge upon any receptor m the immediate vicmty 
A worker could expenence this pathwav whle he was in the immediate vicimtv of the ponds 
To produce an effect, these particles would have to pass through an amount of water equivalent 
to the radionuclides’ depth, the water surface tension, a distance of arr between the pond 
surface and the receptor, and lastly the receptor‘s skm The majonty of radiation w l l  be alpha 
particles, which wll  not penetrate the full water-air-skm pathway Clothmg w l l  cover most 
of the worker, and provide an additional amount of protection for the worker, further reducing 
the expected exposure 
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For all pathways, the personnel exposure due to pond water contanmmts wdl be governed by 
specific RFP programs designed to protect employees Tftese programs lnclude Industrral 
Hygiene, Nuclear Safety Engmeemg, Occupatlonal Safety curd lhhological Health No 
operatlons wll take place unless the d e t y  programs have rewewed those operations and 
d e t e m e d  that they meet all applicable Safety requuements 

Ths oversight is accomplished through the use of procedural compliance Ail operations 
involvrng hazardous andor rdoactwe matenals wll be governed by procedures, and these 
procedures wll be rewewed by the applicable safety organmhons pnor to lmplementaaon 
By ttus mechmsm, the operatrons procedures, as well 8s Conduct dOpef8fions3', Integrated 
Work Control Program'* and Conduct of Engmeemg M a n d 3  procedures wdl be used to 
ensure a safe workmg environment 

5 3 6 Cultural Resources 

A cultural resource mventory €or RFP was completed m July 19916 The study located six 
previouslv-identified hstonc sites and identified 45 new cultural resources on the RFP site 
The report concluded none of the sites was eligible for the Nabonal Register of Histonc Places, 
and recommended no further work be done on any of the cultural resources The Colorado 
State Histonc Preservahon Oficer concurred wth that recommendahon 

In addition, current pond management operations do not mvolve any actwity, such as 
construction, that would unearth any undiscovered hstonc sites Therefore, it is not anticipated 
adverse effects to hstonc properties would occur due to unplementatron of current pond 
management 

5 3 7 Wetlands and Floodplams 

The followmg section discusses the presence, status and potenhd unpact on wetlands and 
floodplans relatlve to current pond management prachces 

5 3 7 1  Wetlands 

At the hme thls IM/IRA Decision Document was being prepared, a formal US Corps of 
Engmeers wetland delmeatlon of FWP had not been completed Current wetland areas have 
been classified according to the US Fish & Wildlife Service Ciassificahon System and are 
descnbed in Wetlands Assessment, Rocky Flats Plant Site" 
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Accordmg to th~s assessment, the Walnut Creek dramage wetlands mclude palustrlne emergent 
wetlands and palustrrne scrub-shrub in and along lower jyadient stream segments and around 
the penmeter of ponds A few palustrvle flat wetlands (seeps) are found on the north facing 
slope downstream of Pond B-5 The A- and B-senes ponds and the Landfill Pond, all in 
Walnut Creek, contam permanent water 

Wetland area along the Woman Creek dramage mcludes palustme emergent wetlands, 
palustrine scrub-shrub wetlands, palustme flat wetlands, and areas of open water Palustnne 
emergent wetlands are found along the stream channels, m the South Interceptor Ditch, and 
around the penmeter of the ponds Areas of palustme wetlands along stream channels and 
around the peruneter of ponds that are domated bv wllows and/or leadplant are classified 
as scrub-shrub wetlands Just north of Pond C-2, smaller palustme flat wetland areas occur 

According to the U S Army Corps of Engineers", palustnne wetlands are nontidal wetlands 
dominated by trees, shrubs, persistent emergents. or emergent mosses and lichens Emergent 
vegetation designates erect, rooted, herbaceous vegetation Whlle not ecologicallv-uque, the 
palustrine wetlands associated wth  the pond system are valued for their various physical, 
chemical, and biological processedattributes (functions), whch mav include wldlife diversity/ 
abundance, aquatic diversity/abundance, sediment stabilization, nutnent removal/transformation 

Wetlands that currentlv exist around the pond areas have developed as a result of the operation 
of the pond system since it was imtiated in the early 1950s Although these wetlands 
developed around manmade features. they do add to the total area of wetlands at RFP Pond 
management operations are in compliance wth wetland protection provisions of the Clean 
Water Act 

Basically, impacts to wetlands in the pond areas are due to volume fluctuations An increase 
in volume mav drown some species of wetland vegetation, dependlng on time submerged 
Conversely, a decrease in volume may dry some species Actual wetland area may increase 
or decrease over short periods of time As th s  vegetation is affected, wldlife using it as 
habitat or foodstuffs ~111, m turn, be affected 

These impacts are not necesmly adverse or beneficial Wetlands typically pass through 
var~ous ecological successional stages as phvsical conditions change The duration of these 
stages can last years or lifetimes Many types of wetlands are not, m fact, climax commmhes, 
but intenm successional stages l6 
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It is llkely natural wetlands occurring dong bK streams would dso represent m t m  stages, 
smce both Walnut Creek and Woman Creek are ephemeral Current pond management (as 
discussed m SecQon 5 3 7 2) mvolves vofume maupdabon of the ponds Water levels are 
mantamed at between 20 to 50 percent, therefore, wetlands are Unilkely to completely dry out 
Therefore, current operations do not produce adverse lmpacts on surroundrng wetlands 

5 3 7 2  Floodplam 

The ponds are all located m h  the 100-year floodplam, as classified by the U S Army Corps 
of Enpee r s  The fimctlon of pond management 1s an acceptable land use wthxn such a 
floodpiam In general, however, flood handlmg capabdity and the mtended tuncuons of the 
pond system are not complementary, both cannot be accomplished sunultaneoudy with optmal 
results 

With regard to flood handlmg capabihty, the IOO-year, 6-hour storm event is currently used 
as the design and/or modelmg critena in d e s i p g  or evaluatmg dramage plans and structures 
Thls criterion is used because it postulates a shorter event of greater mtensity, which tends to 
produce the greatest problems wth dramage systems Upgrades and addibons to the dramage 
system implemented since approximately 1979 have used th~s deslgn cntena 

The terrmnal ponds are designed to handle 100-year, 6-hour storm events The calculated 
volume of runoff from a 100-year, 6-hour event at the subject t e m a l  ponds IS correlated wth 
actual pond design volumes 

- Pond Calculated Volume of Runoff Actual Pond Desien Volumes 

A-4 21 3 mllion gallons 

C-2 9 3 mtlion gallons 
B-5 23 6 million gallons 

32 5 mllion gallons 
24 0 mllion gallons 
22 7 million gallons 

A sigruficant volume of runoff from a 100-year, 6-hour storm event would be tamed uround 
the RFP core area by the McKay Diversion Structure Almost 100 milion gallons of runoff 
would flow through thrs bypass, thereby not entenng the pond system 

Although the pond design volumes are adequate to handle a sigmficant stom event, the volume 
margms are reduced when pond functions are being implemented As descnbed prewously, 
one of the prunary functions of the pond management system is to control cfischarge such that 
downstream water levels are not sipficantly altered, RFP water must be retunled to the South 
Platte dramage basm (accordmg to the contract wth the Denver Water Board) Also, the pond 
system controls effluent whch may contam contarmnants, holdmg water so sedimentmon and 
Sampllng can occur 
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In order to mamtam volume levels that wl l  accommodate these two hctlons,  as well as 
emergency spill contatnment, the current pond management procedures (e g , spray evaporatlon, 
transfers, off-site discharge) are calculated to keep pond volumes below a maxunum of 50 
percent In addition, ponds are managed to retrun pond volumes at approximately a 20-30 
percent mmum to keep sedments covered 

Dramage structures located upstream of the t e m a l  ponds are currently not capable of 
handlmg a 100-vear, 6-hour storm event A pnmary reason is lack of mamtenance Wetland 
vegetation has grown m front of mlets, ditches contarn sedment, and culverts are damaged 
Certain mamtenance is routme and categoncally excluded from the NEPA process However, 
an Environmental Assessment is currently being prepared whch addresses surface water 
structures mamtenance at RFP talung place m floodplam and wetland areas If a Findmg of 
No Sigmficant Impact is approved, it is expected that mamtenance in such areas w11 begin 

5 3 8 Commitment of Resources 

The fundamental resource involved in the current pond management activities is water 
Operation of the ponds does not sigmficantlv alter downstream water quality, flow patterns, 
and/or volumes Discharge flow rates are controlled such that the mtegnty of downstream 
convevance or c o n m e n t  structures is not compromised 

Some water evaporates and is potentially lost from the South Platte dramage basin Most of 
the water intake is returned to the system as discharge Annual raw water intake for FWP in 
1992 was about 1 18,989,000 gallons” Thls gallonage represents both water going through the 
raw water svstem (process source) and through the water treatment system (potable source) 
According to the Rocky Flats Plant Site Environmental Report January Through December 
1992’*, total discharge for 1992 was 178,345.000 gallons 

Raw water used in the process system is sometimes recycled wthm the system and some 
evaporates through the coolmg towers The remamng amount, in addition to all of the potable 
water collected m the samtary sewer system, goes through the STP Total discharge from the 
STP for 1992 was 51,902,000 gallons Surface water runoff from precipitation accounts for 
the additional discharge 

In addition to water resources, a certain amount of energy IS expended to operate, for example, 
discharge pumps, spray evaporation equipment and associated vehcles for personnel Energy 
is also expended mdlrectly in the production of goods required for water treatment, discharge 
and momtonng 
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An unspecified number of labor hours are ubllzed to conduct ail ofthe management operabons 
related to the ponds Tlus wouid mclude the vmous samplmg, mmtonng, and documentation 
actmues necessary for compliance 

Surface water dramage is somewhat lsrupted by pond management o m t i o m  Potable and 
process water is removed, used, treated, discharged, and returned, for the most part, to the 
dramage basin Surface water runoff fiom the core area is contamed tempomly for treatment, 
but then is discharged, as appropnate, to the dramage basm A large amount of surface water 
runoff is diverted around RFP, and is not removed from its on@ dramage basm 

The vegetation exlstmg around the ponds is pnmmly natlve and has not been altered That 
small amount o f  vegetabon displaced or removed due to c-on and operahod achvities 
could effectively be restored to native condition, if land use density r a n d  the same Types 
and amounts of  wldlife present at RFP have not been signrficmtly dtered by pond 
management operauons Some populauon decrease may be crtbrbuted to damrmng streams, 
although, smce streams are mtermttent, certaln species may have moved onto the site that 
would not normally be there As wth vegetation, wildlife that has fluctuated wth ecological 
succession (influenced by pond management operations) wouid Ldcely return to natwe 
conditions if native vegetation is restored, and both land use and land-use density were 
restored 

5 3 9 Cumulatwe Impacts 

Ths evaluation of "No Actron" considered enwonmental issues of concern delineated pursuant 
to the NEPA in order to integrate program level-NEPA documentation into ths IMRA 
Decision Document The current pond management plan (the No Acbon altemative) operates 
the pond system such that related impacts to potentially affected resources are negligible 

Air emissions from the current pond management operatlons are very iimted, are below 
reportable quanbues, and do not contnbute to cumulabve W P  total emsslons Further, the 
operation of the ponds does not create sipficant contamlnants that adversely & i t  the water 
quality (the source is p m m l y  other RFP activities) Rather, the major purpose of the current 
operabons is to provide methods for acheving relevant and state water quality standards 
Under cwent operat~ons, pond management has a positive mpact on water quality 

The existence of c e m n  biobc receptors m the ponds is ewdence of de minimis nsk associated 
wth potential contamtnants m the water column Terrestrial and q u a t ~ c  biota may be affected 
by the decay process of algal blooms, whch are promment due to a nutrient-nch mxture being 
introduced mto a small, non-flowmg receiving area by STP effiuent (whlch is m compliance 
wth relevant standards) Th~s decay lunits the avalability of dissolved oxygen and promotes 
the presence o f  fish species (e g , rrunnows) that can d i t  ttus type o f  environment The 
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effect on biota from th~s condition is that species that feed on mmnows are more abundant and 
the various birds and mammals that would feed on larger fish species are absent or occur m 
lirmted numbers Biological succession is dubited and a natural sequence species-diversity 
does not develop 

Federally-designated endangered and candidate species have been sighted at or near RFP As 
currently managed, however, the ponds have not been demonstrated to support a sigmficant 
prey base for bald eagles and peregnne falcons and there is presently no cntical habitat 
associated wth the ponds The pnmary prey of the ferruginous hawk is terrestrial and not 
common near the ponds The loggerhead shrike pmcipally eats msects and small mammals, 
neither of whch are affected by pond management operations Preble’s meadow jumpmg 
mouse would not be affected by the water level fluctuations or other operations associated wth  
pond management 

State-designated Species of Concern include three bird species Barrow’s goldeneye, greater 
sandhill crane, and whte pelicans None of these species have been observed at RFP The 
Forktip Threeaun a member of the grass family. is limited to a few sites on RFP The 
greatest risk to this plant on RFP is from competing plant species of advanced successional 
stages This plant does not occur near the ponds and is not affected by the pond management 
operations 

Personnel exposure through inhalation of volatilized contammants, dermal absorption of 
contaminants, and direct exposure to iomnng radiation is insigmficant 

A cultural resource inventory concluded that the cultural resource sites located at RFP were 
not eligible for the National Register of Historic Places In addition, current pond management 
operations do not involve any activitv, such as construction, that would unearth any 
undiscovered historic sites Therefore it is not anticipated that adverse effects to hlstoric 
properties would occur due to implementation of current pond management 

A formal wetland delmeation for RFP has not been completed Prelmmary investigations 
indicate that wetlands that currently exist around the pond areas have developed as a result of 
the operation of the pond system since it was initiated in the early 1950s Although these 
wetlands developed around manmade features they do add to the total area of wetlands at RFP 
There are no known threatened and/or endangered species inhabitmg these wetlands Pond 
management operations are in compliance wth wetland protection provisions of the Clean 
Water Act 

Impacts to wetlands in the pond areas are due to volume fluctuations An increase in volume 
may drown some species of wetland vegetation depending on time submerged Conversely, 
a decrease in volume may dry some species Actual wetland area may increase or decrease I 
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over short penods o f  tune As tiUs vegetabon is affected, vvlldllfe usmg it as habitat or 
foodstuffs w11, m turn, be affected These mpacts are not necessmty adverse or beneficial 
Current pond management mvolves volume management of the ponds Water levels are 
mantamed at between 20 to 50 percent, therefore, wetlands are unldcely to completely dry out 
Therefore, current operauons do not produce sigmficant unpacts on surromchng wetlands 

The ponds are all located \ n h  lOeyear floodplan, as classlficd by the U S Federal 
Emergency Management AdmuustraQon The hcbon of pond management is an acceptable 
land use wthm such a floodplam In general, however, flood handlmg capability and the 
Intended functions o f  the pond system are not complunentary, both cannot be accomplished 
slmultaneously wth optmal results 

Flooding actions would mcrease the tutbilty (resuspension of sediments) of pond waters and 
could cause problems as long as contarmnated sediments are contamed in pond bottoms 
Current pond management obligations are incapable of addressmg thrs problem Th~s impact 
is considered beyond the scope of h s  document and should be considered in the planrung o f  
OU remedial efforts 

In considering environmental impacts from the current pond management operations, there are 
certain external forces that indmctlv affect the impacts noted m thls report As development 
continues around the undeveloped RFP buffer zone (I e , potentially malung off-site wldlife 
and vegetation habitat unavalable) an undue burden may be placed on th~s buffer zone by 
wildlife and/or vegetation "looklng for a place to live " Tlus condition could uhmately tax the 
buffer zone ecosystem thereby increasmg the sipficance of current unpacts or currently non- 
significant impacts 
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LEGEND TO SCHEMATIC OF PROPOSED ACTIONS 
ON FIGURE 5-1 

6 

10 

11 

12 

13 

14 

Mantarn Ponds A-1, A-2, E-1 and E-2 for use as spill control facilibes (Options 4 4 8 
a n d 4 7 1 8 )  

Install new spray evaporation system at Ponds A-1, A-2, B-1, B-2 and Landfill Pond 
to reduce retamed volumes and allewate the need to transfer water between spill control 
ponds (Option 4 7 1 4) 

Momtor spray evaporation operabond benchmarks in Tables 3-1 through 3-7 (Option 
4 8 4) 

Mmtmn Ponds A-3, A4, 8-4, 8-5 and C-2 as stomwater storage discharge facilities 
(Options 4 5 3 1 and 4 7 2 9) 

Install piezometers at t e m a i  ponds A-4, 3-5 and C-2 to monitor &e pkreatic water 
surface urlthrn these dams 8s recommended m the U S  Army Corps of Engmeers 
Report (Opaon 4 5 3 1) 

Change the water management operabond procedures €or Dams A-4, 3-5 and C-2 to 
maintam safe storage voiumes according to the recommendabons of the U S  Army 
Corps of Engmeers (Option 4 5 3 1) 

Momtor transfers between all ponds for operatioid b c h b  Identified in Tables 3-1 
through 3-7 (Option 4 8 5) 

Momtor off-site discharges from Ponds A-3, A-4, B-5 and C-2 for operat~onal 
benchmarks identified in Tables 3-1 through 3-7 (Option 4 8 6) 

Upgrade or replace the large diameter culverts that bypass water from North Walnut 
Creek and South Walnut Creek around spdl control Ponds A-I, A-2, B-1, 3-2 and B-3 
to establish the 100-year design flow capacity (Option 4 5 3 1) 

Upgrade the South Interceptor Ditch and Woman Creek bypass around Pond C-2 to 
reestablish the 100-year design flow capacity (Option 4 5 3 1) 

Construct facilities to recycle water from Pond C-2 to the W P  mdusrrtal water system 
(Option 4 7 1 2) 

Construct an extension to the C-2 to B-YA-4 transfer pipelme, allowmg discharge of 
C-2 water below Pond A-4 or 3-5 (Option 4 7 2 10) 

Implement a long-term service contract wth a pnvate company to provide mobile 
treatment serwces on an on-call basis (Option 4 6 1) 

Mutam and upgrade the existmg filtratiodgrmular acbvated carbon (GAC) treatment 
system at Pond A-4 €or use m discharge "polislung," as needed (Opbon 4 6 9) 
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This chapter presents the proposed implementation plan for the Pond Water Management 
Interun Measure/Interun Remedd Action (IM/IRA) selected proposed actions Implementa- 
tion involves a combmation of actinties whch include the followmg 

1 Developmg revised or new Standard Operatmg Procedures (SOPS) for Pond 
Water Management functions and activlties c 

2 Constructmg physical improvements to Pond Water Management facilities 

3 Conductmg research efforts and/or new stules to p d e  improvements in 
operational management 

4 Implementmg technology unprovements to enhance water treatment and water 
monitonng capabdities 

The selected proposed actions for this W I R A  process are listed in Section 5 1 7 Implementa- 
tion of many of the selected proposed actions and the proposed schedules for completion are 
predicated on timely mternal and external review/approval, the avadabhty of funlng, timely 
receipt of pemts  or p e m t  modifications (if needed), and agreements between the parties that 
statutory authonties exlst which require completion of the proposed actions These 
assumptions and qualifications have a profound effect on the proposed schedule(s) and are 
hscussed in Section 6 1 

Each of the selected proposed actions listed m Section 5 1 7  fits mto one of the above four 
general categones These categories, and the proposed actions applicable to each category, are 
dscussed in Section 6 2 Included in this discussion is a proposed schedule, with mlestones, 
for completion of mdtndual proposed actions and a descnption of precursor activities which 
must also be accomphshed 

The final section of ths chapter, Section 6 3, outlines a proposed Pond Water Management 
Operations Plan This Operations Plan deheates the Operational strategy for each of the 
eleven ponds lscussed m t h s  W I R A  Decsion Document and provldes decision trees that 
specify operational management deasions at any point M the pond water management system 
Once finalized and approved through the Record of Decision (ROD), this Operations Plan 
will guide all future pond water management activlties 

< 
I 
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6 1 ASSUMPTIONS AM) QUALIFICATIONS 

Implementauon of the IMARA selected proposed opuons depends on document and 
responsiveness summary appmvd by all p v ~ e s  (Department o€&ergy POEL Envlronmental 
Protection Agency P A ]  and Colorado Department of Health [CDHJ) and issuance of a ROD 
by EPA Once approved, the IM/IRA Deasion Document becomcs a legally enforceable 
"contract" between DOE and regulatory agenues, under the terms and conditions of the 
Interagency Agreement (IAG) 

It IS also assumed that by mcludmg an Envuonmental Evaluation of the selected options 
w i t h  the IMIIRA Decision Document (see Section 5 4 ,  the statutory reqdmments of the 
National Envlronmental P o k y  Act (NEPA) have becn met, and no ;Idchuond mwronsnental 
documentation (under MEPA) is required to unplement the selected opuons 

S d a r l y ,  approval of the Deusion Document is assumed to be eqwdent to an operating 
p e m t  for pond water management activities, and no other penntts or pcrmtt mdicatiom 
are requved Conductmg pond water management under the auspices of the DWIRA, 
includmg comphance with chemd-,  aaion- and loczuon-spcafic benchmarks, dews 
regulatory oversight and control under the Comprehensive Envlronmental Response, 
Compensation and Liabhty Act (CERCLA), obwatmg the need for perrmts under the 
Resource Conservation and Recovery Act (RCRA) or the Clem Water Act (CWA) through 
the National Pollutant Dlscharge Elmunation System (NPDES) Indeed, a 1113111 objective of 
this document IS to p m d e  a regulatory mechanism to replace the NPDES permn for 
stormwater Ponds A-3, A4, E5 and G2 

Implementation of the selected options wdl require the commitment of signrficant resources 
The proposd-schedule of tasks and mlestones rn Section 6 2 assumes that fundmg wdl be 
made avadable to accomplrsh these tasks mthm the specfied tlme frune, comment with 
paragraphs 250 and 251 of the IAG However, the Anti Defiaency Aa (31 USC 5 1341) does 
not allow the federal government or its agencies to c o m t  to obhgations, mcludmg 
compliance schedules, for which no funding has been appmpnated Per paragraph 255 of the 
IAG, resolution of ths =e, should it occur, will be negotiated and/or djudrcated between 
the parties at the tune it occurs 

Finally, DOE reserves its nghts under paragraphs 248 and 249 of the IAG These rights, as 
they pertam to thu IM/IRA Deasion Document, mclude DOE'S right to challenge any 
declsion affccrmg r c d y  selecuon with respect to the scope or schedule of unplementauon 
effom, andforce m a p r e  events beyond the control of DOE. 
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6 2 PROPOSED SCHEDULE OF TASKS AND MILESTONES 

Since it is not possible to deterrmne with any certamty the exact time at which a final 
approved ROD for this W I R A  Declsion Document wdl be issued, the schedule of implemen- 
tation tasks and associated milestones is p e n  in terms of durations rather than spedic dates 
A final schedule, with specific dates, will be adopted once the ROD is finalrzed 

As listed previously, implementation activities fall into one of four categones which are 
lscussed separately m the sections that follow Each section contans a separate schedule of 
tasks and mlestones for activlties pertment to that section Option numbers from Section 
5 17 are given in parenthesis where appropnate to cross-reference listed activities to the 
specific options from which they are denved 

db 

6 2 1 Development of Standard Operating Procedures (SOPs) 

An extensive list of SOPs currently exms to guide pond water management activlties These 
SOPs were developed to implement the requirements of higher level policies or program plans, 
which in turn are dnven by DOE orders and federal and state laws, regulations and 
agreements The two hgh-level documents most pertment to pond water management 
activities are the Environmental Protection Requirements Manual (1-25OOO-EPR) and the 
Emergency Preparedness Implementation Plan (1 15200-PIP) These documents cite spedic 
low-level procedures to be followed in conducting specific plant-wide envlronmental activlties 
Low-level procedures pertinent to pond water management operations are hsted and descnbed 
in Appendnc G 

Implementatgn activities associated with SOPs include incorporatmg an approved Pond Water 
Management Operations Plan into the Environmental Protection Requirements Manual, 
revisions to existing procedures to reflect new operating requlrements adopted by this Decision 
Document, and creation of new procedures for new activities or fachties implemented as part 
of this IM/IRA 

Specific activities for this section, and a proposed schedule for completion of these activlties, 
is given rn Table 6-1 
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TABLE 6-1 
DEVELOPMENT OF SOPs FOR STANDARD OPERATING PROCEDURES 

ACTMTIES AND SCHEDULES 

Approved Pond Water Management Operauons Plan 

Incorporate Pond Water Management 0Pu;rtlons Plan 
mto Envm-tal Protecuon hqumments Manual 

Approval of d SOPs to reflect new requvemenu of 
Operauons Plan (Quons 4 5 3 1,4 8 4,4 8 5,4 8 6) 

Approval of new !DPs to covet optmuon of A 4  treatment 
facdiues (Opuon 4 6 9) 

Approval of new SOP to covu d a m n ,  opemuon and 
mamtenance of real ume momtonng eqwpment 

Approval of new SOP to cover reportmg of and response to 
real tune momtonng data 

Approval of new SOP to coyer operation of mob& treatment 
u t s  (Opuon 4 6 1) 

Concumat mth qwoval of 
ROD 

12 weelrs a€ter d i m o n  of 
operations Plan m EPRM 

6 2 2 Construmon Efforts 

Construction efforts mdu& both new fadties and improvements and repaws to emstmg 
fauhties New construction md& pipehnes (or pipehe extensions) from Ponds B-5 and A-3 
to Segment 4 (1 e ,  below ponds), installation of addmonal piezometer wells at Ponds A 4  and 
C-2, mafation of addmonal real-time rnomtomg equipment at d ponds and piezometer 
locations, construction of a water recycle system for Pond C-2, and construction o€ new spray 
evaporation systems at Ponds B1, B-2, A-1, A-2 and the Landfill Pond Improvements and 
repars consist of cxavatmg and r e e s t a b b g  the 1oO-year flow capauty of the South 
Interceptor Ditch and Woman Creek Bypass around C-2, and repl;lung the CILlstmg A-sen= 
bypass pipe with a larger apaaty pipe 

L 

i 

Speufic construction actimes and proposed schedule are I d  in Table 6-2 
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TABLE 6-2 
CONSTRUCTION ACTIVITIES AND SCHEDULE 

Activities Schedule for Comdetion 

Install pipeline extension and valves for &charge of 
Pond B-5 to Segment 4 (Option 4 7 2 9) 

Install pump/pipelme for &charge of Pond A 3 to 
Segment 4 (Opuon 4 7 2 9) 

weeks duration from 
completion of work request 

10 weeks d u u o n  from 
completion of work request 

Install pump/pipelme for &charge of Pond A 2 to 10 weeks duration from 
completion of @ark request Pond A 3 (Option 4 7 1 8) 

Prepare complete scope and estimates for 
0 A 1 bypass replacement (Option 4 5 3 1) 
0 A d d m o d  piezometers at A 3, A 4  and C 2 (Option 4 5 3 1) 
0 Spray evaporation systems at Ponds A 1, A 2, B-1 

0 Woman Creek bypass improvements (Option 4 5 3 1) 

14 weeks from approval of 
ROD 

and the Landfiil Pond (Option 4 7 1 4) 

Obtain funlng approval for 
0 A 1 bypass replacement 
0 Addmonal piemmeten at A 3 A 4  and C 2 
0 Spray evaporation systems at Ponds A 1, A 2, El, B-2 

Real time momtonng cqwpment (Option 4 8 6) 
0 Woman Creek bypass improvements 

and the Landfill Pond 

To be detemned 

Begin design of indrvidual projects 2 weeks after fundmg approval 

Complete design of indwidual projects 

Complete construction of individual projects 
- 

To be determined 

To be detemned 

Complete S 0 Testlng of idvidual projects To be detcmned 

(Note Projects to upgrade the South Interceptor Ditch [Option 4 5 3 l] and construct 
a recycle system for Pond C-2 [Option 4 7 1 23 are currently in progress) 
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6 2 3 New Researcb/Stu&cs 

New research/stu&es mclude the followmg activities 

1 Contmued research on low-level d o n u & &  treatment technology 

2 Conmued research on low-level d o n u &  d - t u n e  monttonng technology 

3 MomtoMg of new dam piezometers, and evdumon of gcotechd data to 
deterrmne whether dam stmccural up& are warmnted * 

Research 2cu7nties are conmgent on f u n h g  a d a b h y ,  therefore no schedule for complenon 
of these activities is specified Acuvlties a s s o u d  with low level donltdrde momtonng and 
treatment may also be performed as part of S i t e d  Treatabdity S& under che IAG 
Instrumentation of exmmg piezometers is currently m progress The need for new 
piezometers, and mstrumentaticm of these new piezometers w d  be dczermrned by cvaluatmg 
information generated by the existmg piezometer mollltotrng prognm 

6 2 4 Technology Improvements 

Technology improvements include mplementation of new technolog~es after research studres 
are complete, and unplementation of m m g  technologes at new locmons Activxtics/ 
Mdestones and proposed schedules are gven in Table 6-3 

TABLE 6-3 
TEC-mOLOGY IMPROVEMENTS ACTIVITIES AM) SCHEDULE 

(1) Invesugate qwpmcnt needs for construaq mob& 
treatment faulims and l~lyesugzte availaMity/capabhty 
of contracted mob& treatment fauliues (Opuon 4 6 1) 

Make h i o n  on whether to construct or contract for 
mob& treatment faalitics 

12 weeks after approval of ROD 

12 weeks after approval of ROD 

Ob- fun& approval for mob& treatment system contmct 
or treatment qmpment purchase 

To be dererrmned 

Prepare and h b u t e  q u e s t  for proposals or 
soliutauon of tnds 

Rcce~ve bids or proposds and conduct T&d Eduauon 

Complete procurement To be d e t d  

6 weeks after quest for 
propods or tud d u t m o n  
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TECHNOLOGY IMPROVEMENTS ACT'MTIES AND SCHEDULE 

(Conunued) 

Activities Schedule for Comdetion 

Investigate eqrupment reqwements for up& to 
A 4  treatment fadity (Option 4 6 9) 

Receive fundmg approval for eqrupment upgrades 

(2) 12 weeks after approval of ROD 

To be determrned 

Prepare speafications and sohat bids for new qrupment 

Receive bids and conduct Techcal Evaluation 

6 weeks after fundmg approval 

6 weeks after bid soliatation 

e 

Complete procurement To be determmed 

Complete installatlon of new equpment at A-4 facdity 14 weeks after receipt of eqwp 
ment 

6 3 PROPOSED POND WATER MANAGEMENT OPERATIONS PLAN 

This final section outltnes a proposed operations plan for each of the eleven ponds considered 
in ths WIRA Decision Document The major operational aspects apphcable to  indmdual 
ponds are detaded below Indlvidual ponds are single components of the overall pond water 
management system, however, Operations Plans for the indwidual ponds are sirmlar, since all 
of these ponds, except the Landfill Pond, reside within Segment 5 of Big Dry Creek, South 
Platte f iver Basin, and have simlar water quality cntena apphed to them For operational 
purposes, the Landfii Pond is evaluated simlarly to all other ponds, smce any Ischarges from 
the Landfill Fond will also enter Segment 5 Decision trees showing major operauonal 
decision pomts for mdwidual ponds, and for the h n a g e s  and/or mputs to the pond system, 
have been prepared to reflect the systematic approach to pond water management desired by 
this IM/IRA Decision Document These decision trees are included as Figures 6-1 through 6-8 

Operations are descnbed as "normal" or "emergency," based on a combination of retamed 
volume, weather condltiom, dam safety concerns, and water quality considerations Normal 
operations are defined as those operations that are conducted on a routme and relatively 
continuous basis, guided by SOPS, and in the absence of water quality problems Emergency 
operations are defined as spec& actions or operations taken in response to abnormal, non- 
routine occurrences The transition from normal operations to emergency operations occurs 
in response to specified Action Levels, or m response to confirmed water contarmnation 

(k- 
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Action Levels hst elemions or vohncs at whrch operational deusions become less a function 
of water quahty considerauons (as for normal opcnuons mode) and more a function of 
weather condmons and dam sa€- concerns Two Acuon Levels arc spcclfied for each pond 

Action Level 1 IS the volume at whch a larger storm event (generally the 25 year event) wdl 
result rn ovenoppmg of the dam and uncontrolled release of water d occur The 
momtorrng frequency for pond levels and dam conchtxons is lLLcfeascd to t h m  tunes per week, 
and weather forecasts are mumxhately d u a d  If dam problems iife not observed, and 
preupitation is forecast to be d, n o d  operational mode ss m v n t d  If dam 
problems are observed, or sipfkant preupitation IS forecast, emergency opemons mode IS 

mitiated 

Action Level 2 IS tnggcred by a pond level that IS w i h  112 foot of the spillway elevation 
(for non CLscharge ponds), or mthm 1 foot of the spdlway elevation (for U a r g e  pnds), and 
at whch any addmonal water mputs or nunor storm events will d t  in overtopputg of the 
dam Monitomg of pond levels and daxn condmons IS conducted M y ,  and emergency 
operations are mtiated unless extenultmg circumstances uust h e n u l u n g  ammccs 
include 

1 Positive knowledge of unacceptable concentrations of c0ntzllllllaut.s in the pond 
In t h s  case, transfers or Ctscharges wdl be postponed untd the last possible 
moment, unless dam safety considerations take precedent 

2 Analytid results demonstratmmg acceptable water q d t y  arc received 
concurrent with reaching the Actton Level, no dam problems are observed and 
- no preapitation is fore- In this case, normal operations wdl be followed 

6 3 1  PondA-1 

Pond A-1 will potentially receive water from non-routine diversions of North Walnut Creek 
and from the Landfill Pond under emergency conchions Pond A-1 will be mantamed and 
used as the p'unary emergency spill control pond for the North Walnut Creek h a g e  und 
such tune as OU 6 r e d a u o n  efforts warrant its removal or replacement The Operations 
Plan for Pond A-1 is pvcn in Table 6-4 
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TABLE 6-4 
POND A-1 OPERATIONS PLAN 

Maximum (spdway) Capacity 

Action Lwel 

Action k d  

Preferred Operations Range 

hhnimum Pool 

Operational 
%Full Mode Elevation Volume -- 

5929 1 ft 140 Mgal 100% Emergency 

25828 6 ft l 2 3 M g d  88% Emergegcy" 

15828 1 ft 106Mgal 76% Normal" 

58273 ft 0 84 Mgd 60% Normal" 
5825 9 ft 0 42 Mgd 30% 

5824 5 ft 0 14 Mgal 10% Normal 

< * Modified by water quality considerations 

Normal Operation 

Pond A-1 will mmtam a mnimum pool elevation of approxlmately 58245 feet, so that 
sehments do not dry out and become a potential source of fugmve dust emssions Pre- 
operational samplmg wdl be imtiated at any time the pond exceeds 30 percent volume 

Sampling and-analysis for Pond A-1 specific COCs (see Table 2-11) will be conducted pnor 
to initiating actual operations Pre-operational samplmg will not be conducted until mflows 
or precipitation has ceased, unless Action Level 1 has been reached New, or addtional 
samples will always be taken at Action Level 1, regardless of inflow condmons Analytical 
results will deterrmne the allowable course or courses of action (See also Section 3 7)  
Allowable operations versus analytical results are as follows in Table 6-5 
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TABLE 6-5 
POND A-1 ANALYTICAL RESULTS AND ALLOWABLE OPERATIONS 

Analvtxal Results lowable OOcMtmns 

COG meet SDWA M a ,  Statmde Domesuc Water 
Supply standards, or Starnde  Groundwater Quality 
standards, as appliable 

T d e r  to P o d  A 2, OR 
Conduct Spray Evapraon 

i 

COCs meet SDWA MCLs (or m&ed Segment 5 
standuds for 9 rwunetm), Sutewldt Domesac Water 

I conduct %ray Enporouon 

Supply s t a n d ,  or Stat&& Groundwater Qual~ty * 
standards, as appltuble 

COCs do not meet the above cnteru 

The preferred operation at Pond A-1 IS to transfer water meet% standards to Pond A-2 
Alternatively, small volume may be controlled by spray evaporsztlon, assumng the new spray 
system IS m place and operational (Option 4 7 1 4) Trvrsfers wifl &ways ~ S G  pnmdent when 
the pond volume 1s above 60 percent capac~ty, or dumg weather mndmons whch are not 
conduclve to spray evaporation Spray evaporation operations, t r ade r  opemmns, momtor- 
ing, and reporting wdl be m accordance with adopted benchmarks and approved SOPS 

Emervency OIX ratiom 

Pond A-1 wdl be transferred to Pond A-2, pnor to receipt of andytid results, under the 
followlng condltions 

1 The water elevation is  w i t h  0 5 feet of the s p b y  elevation, and further 
precipitation or d o w  is pred~cted 

OR 

2 T h e  water elevation is at spdlway e l m o n  (uncontrolled overflow is 

unrmnent) 

OR 
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3 Any one or more of the following Dam Safety/Stability conltions exm, 
regardless of pond elevation 

0 

Abrupt piezometer response 

Turbid seepage at or near the toe of the dam 
Transverse craclung on embankment crest or abutments 
Escarpments or slumping on the embankment crest, embankment slopes, 
or side slopes 
Leakage or seepage at the outlet works 

Treatment of water in Pond A-1, if required, is automatically considered an emergency 
operation Unless other emergency conltions take precedent, treatment operations will 
commence as soon possible using mobile treatment units Treatment system lscharges will 
be recycled to Pond A-1 until analytical results mdmte applicable benchmarks for transfer to 
Pond A-2 have been met Once benchmarks have been achieved, treatment system lscharges 
will be sent directly to Pond A-2 

Uncontrolled overflow of confirmed contmnated water from Pond A-1 to Pond A-2 is to 
be avoided d Pond A-2 is at a level where it may overflow to Pond A-3 If treatment systems 
are not in place, overflow of Pond A 1 is immment, and the volume of Pond A-2 is above 
Action Level 1, Pond A-1 water may be transferred under emergency condmons to emergency 
spill control ponds B-1 or B-2 as needed 

6 3 2  Pond A-2 

Pond A-2 will be mantamed as a secondary emergency spill control pond, until such time as 
OU 6 remedGtion efforts warrant its removal or replacement Pond A-2 will potentially 
receive pumped inputs from Pond A-I, Pond B-2 and the Landfill Pond under emergency 
conchtions (See also Section 3 7 ) The Operation Plan for Pond A-2 is pven below in Table 
6-6 
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TABU 6 4  
POND A-2 OPERATIONS PLAN 

Acuon Level 2 

Acuon Level 1 

Preferred Opemons Range 

Mlnlmum Pool 

58169 ft 603 Mgd 10096 Emergency 

58164 ft 5 57 Mgid 9396 Emergeacy* 

58161 ft 533 h4gal 89% N o d *  

58137 ft 364Mgal 6096 ' N o d *  
58104 ft 181 Mg;rl 3096 

* Mdfied by water quality considerations 

Normal aerations 

A l~llzlllllzun pool elevwon of 5806 7 feet (10 percent) wdl be mamtarned to prevent pond 
sedments from dryrng out and b e c o q  a potential source of fugitive dust ermssions Pre- 
operational samphg wdl be mtiated at any tune the pond exceeds 30 percent volume 

Samphg and analysw for Pond A-2 spec& COCs (see Table 2-11) wrll be conducted pnor 
to irutiatmg actual opemions Pre-operational samphng will not be conducted until Qows 
or preapitation has ceased, unless Action Level 1 has been reached New, or addmod 
samples will ilways be taken at Action Level 1, regardless of d o w  conchon Anllytlcll 
results will detemune the allowable course or courses of action (See also Section 3 7 )  
Allowable operations versus analyticai results are in Table 6-7 
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TABLE 6-7 
POND A-2 ANALYTICAL RESULTS VERSUS OPERATIONS 

Analytical Results 

COCs meet SDWA MCLs, Statmde Domestlc 
Water Supply standards, or Statmde Groundwater 
Quality standards, as appllcable 

COCs meet SDWA MCLs (or m d i e d  Segment 5 
standards for 9 parameters), Statewide Domestlc 
Water Suppoly standards, or Statewide 
Groundwater Oualttv standards. as a~dtuble  

COCs do not meet the above cntena 

Allowable &erations 

Transfer to Pond A 3, OR 
Conduct Spray Evaporauon 

Conduct Spray Evaporation 
z 

Treatment (To be determmed in conjunction mth 
Redatow Agencies) 

Within the preferred operations range pond volume will generally be controlled by transfers 
to Pond A-3, with mnor water volumes controlled by spray evaporation Transfers will 
always take precedent when the pond volume is above 60 percent capacity, or dumg weather 
conditions which are not conducive to spray evaporation Spray evaporation operations, 
transfer operations, monitonng, and reporting will be in accordance with adopted benchmarks 
(see Sections 3 6 and 3 7) and approved SOPS 

Emereencv OD erations 

Pond A-2 will - be transferred to Pond A-3, pnor to receipt of final analytical results, only if 
prelimnary analytical results do not inrllcate probable contammation, and only under the 
following conrlltions 

1 The water elevation is within 0 5 feet of the spdlway elevation, and further 
precipitation or mflow is predmed 

OR 

2 The water elevation is at spillway elevation (uncontrolled overflow is 
imrmnent) 

OR 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11/22/93 
Pdge 6-14 -6 Iqkmentatwn Plan a 

3 Any one or more of the followmg Dun Safq/Whty condmons exst, 
regardless of pond elemuon 

0 

0 

Abrupt piezometer response 

Turbid seepage at or near the toe of the dun. 
Transverse craciung on embankment ucst or abutments 
Escarpments or slumpmg on the embankment crest, einb;mkment slopes, 
or side slopes 
Leakage or seepage at the outlet works 

Treatment of water m Pond A-2, If requred, IS automadly collsidcredan emergency 
operation Unless other emergency condmons take prcocdent, trcitmcnt openuons w d  
commence as soon possible usmg mob& treatment ulllts, wrth -t system thcharges 
returned to Pond A-2 until water quality analysis mdicates s t m u  for t d e r  to Pond A-3 
have been met Treatment system &charges will then be pumped directly to Pond A-3 

Uncontrolled overflow of confirmed contammated water from Pond A-2 to Pond A-3 IS to 
be avoided If at all possible If treatment systems are not 111 place, and oycrflow is mmment, 
contammated A-2 water may be transferred under emergency conchtiom to any other emer- 
gency spill control pond (A-1, B-1, B-2) as ncedcd 

6 3 3  PondA-3 

Pond A-3 wdl receive normal basdlow and stormwater runoff from the North W h u t  Creek 
dramage, and transfers from Pond A-2 meeting applicable water q d t y  stan&& Ddarges 
from Pond A-3 w d  be routed either by pipelme or through Pond A 4  to Segment 4 The 
Operations PTan for Pond A-3 IS given below in Table 6-8 

TABLE 6-8 
POND A-3 OPERATIONS PLAN 

Maxlmum (spdway) Capacity 
Action Level 2 
Amon Level 1 

Preferred Openuom Range 

Wnrmum Pool 

opcrauod 
Elevation Volume - %Full Mode 

5793 0 ft 124OMgal 100% Emergency 
5792 5 ft 1164Mgal 94% Emergency" 

5790 I ft 8 U W  76% N o d *  
5788 1 ft 620Mgd 60% N o d *  
5781 5 ft 1.29 Mgd 10% 

5781 5 ft 1.29 w 1096 N o d  

* Modlfied by water q d i t y  considenuons 
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Normal herations 

Inflows, pond levels and dam piezometers will be monitored per SOPS Pre-dlscharge samplrng 
of Pond A-3 will be initiated at any time the volume reaches 25 percent of capacity Pre- 
lscharge sampling wdl not be conducted untd transfers from Pond A-2 have ceased, and at 
least 24 hours have passed smce the end of a storm event which is providmg stormwater 
inflows to Pond A-3 Analysis for Pond A-3 spec& COCs (see Table 2-1 1) wdl be conducted 
pnor to mtiating actual operations Analytical results d deterrmne the allowable course or 
courses of action (See also Section 3 7)  Allowable operations versus analytical results are as 
follows in Table 6-9 L 

TABLE 6-9 
POND A-3 ANALYTICAL RESULTS VERSUS OPERATIONS 

Analvtical Results Allowable Opcrahons 

COCs meet SDWA MCLs Statewide Domestic Water Sup 
ply standards, or Statewide Groundwater Quality standards, 
as applicable 

COCs meet SDWA MCLs, Statewide Domestic Water Sup 
ply standards, or Statewide Groundwater Quality standards, 
for all parameters except the rune moddied Segment 5 
parameters, as applicable but do meet molfied Segment 5 
standards for the 9 specified parameters 

COCs do not meet the above cntena 

Discharge to Pond A4 with flow through, 
OR 
Duect Dscharge to Segment 4 via pipehne 

Evaluate further possible treatment, 
possible &charge 

Pipe to A4 Faulity for Direct Treatment 
OR, 
Transfer to Pond A4 for Batch Treatment 
(Note Treatment to be determined in con 

I junction with Regulatory Agencies) 

The preferred method of conducting normal drscharge of Pond A-3 is through the outlet 
works for A-3 at the same time that the outlet works for Pond A 4  is open, allowing &rea 
flow through to North Walnut Creek Alternatively, Pond A-3 may be lscharged ma pump 
and pipeline dnectly to North Walnut Creek below the A-4 dam Discharge from Pond A-3 
wlll be tempomly lscontinued (and the outlet works for both A 4  and A-3 will be closed 
if open) if precipitation greater than onequarter inch has fallen within the last 24 hours 
Discharge will be re-initiated without re-samplmg only if all four of the following conditions 
are met 

1 At least 24 hours has passed since the end of the storm event 
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2 No spd wenu a f € q  the North Walnut Creek basm ue suspected 

3 No transfers from Pond 8-2 have occurred 

4 Total mcreasc m Pond A-3 due to the storm 1s less than 1S percent (1 93 Mgd) 

If Pond A-3 was premously dscharging through Pond A4, and Pond A4 s fc~civmg or has 
received other dows,  Pond A-3 &charge may be mmtiated usmg the dvea pipehe 
method If these conchons are not met, or if more than 7 days have passed smcc dscharge 
was b n t m u e d ,  regardless of inflows, Pond A-3 w d  be held and resunpled * 

Ememency ODerati om 

Emergency releases of Pond A-3 to Pond A-4, prior to recclpt of fina dpcd results, will 
occur under the follomng condmons 

1 The water elevation is w i t h  0 5 feet of the spdlway elevation, and further 
preupitation or d o w  1s prdcted 

OR 

2 The water elevation is at spdlway elevation (uncontrolled overflow 1s 

Imrmnent) 

OR 
- 

3 Any one or more of the followmg Dam SafCy/Stabhty condmons e m ,  
regardless of pond elevation 

0 
0 

0 

Abrupt piezometer response 

Turbid seepage at or near the toe of the dam 
Transverse crackmg on embankment crest or abutments 
Escarpments or slumping on the embankment crest, embankment slopes, 
or side slopes 
Leakage or seepage at the outlet works 

OR 

4 Overtoppmg of Pond A-2 1s mmment (see below) 
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If the potential exlsts for overflow of Pond A-2 to Pond A-3, every effort wdl be made to 
rmnimze the potentially unpacted water volume m Pond A-3 subject to potential 
contammation from Pond A-2 Smce Pond A-3 water quahty is routmely of high quality, 
Pond A-3 will be released to Pond A 4  to avoid potential future treatment of a much larger 
than volume of water than is necessary 

Treatment of water in Pond A-3, If required, is automatically considered an emergency 
operation Unless other emergency con&tions take precedent, treatment operations will 
commence as soon as possible Water m Pond A-3 requimg treatment will be transferred to 
Pond A-4 for further batch treatment, or duectly to the A-4 treatment facdity P 

6 3 4  Pond A-4 

Pond A-4 will receive routine dscharges from Pond A-3 and non-routme transfers from Ponds 
A-3, E5 and/or C-2 only Pond A-4 will be used to pass through routine dscharges from 
Pond A-3, for storage of emergency stormwater overflows from A-3, E 5  and/or C-2, and/or 
for storage of questionable stormwater from ponds A-3, 33-5 and/or C-2 that may require 
treatment prior to hscharge Pond A-4 will dxharge hrectly to North Walnut Creek below 
the A-4 dam The Operations Plan for Pond A-4 is given below in Table 6-10 

TABLE 6-10 
POND A-4 OPERATIONS PLAN 

Elevation Volume 

MaximKm (spillway) Capacity 5757 9 ft 32 50 Mgal 

Action Level 2 5756 9 ft 29 73 Mgal 

Crest Piezometer (DH Al) 

Toe Piezometer (DH A2) 

OR 

Safety Elevation 5735 0 fi 

Safety Elevation Not Specified 

Action Level 1 5751 8 ft 1777 Mgd 

Preferred Operations Range 5751 8 ft 1777 Mgd 
3 24 Mgal 5741 0 ft 

Mnimum Pool 5741 0 ft 3 24 Mgal 

Operational 
-- %Full Mode 

100% Emergency 

92% Emergency" 

Emergency" 

55% Normal" 

55% Normal" 
10% 

10% Normal 

* Mdfied  by water quality considerauons 
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The water level m Pond A4 w d  be mvntvned as close to 10 pcrwnt volume as possible m 
order to maxmm adable  emergency storage capmy The preferred operations plan for 
Pond A-4 is to conduct p&arge samplmg for ponckpcafic COG (sce Table 2-11) 
concurrently mth p&arge samplmg for Pond A-3, and to drscharge Pond A4 through 
its outlet works concurrently mth d d a r g e s  from Pond A-3 !kmphng wdI always be 
imuated when Amon Level 1 1s reached Inflows, piezometer levels, and mckattor water 
q d t y  parameters wdl be momtored per adopted benchmarks and SOPS Analytical results 
wdl d e t e m e  the allowable course or courses of action (See llso Sacuon 3 7 )  Allowable 
operations versus analytical d t s  are as follows m Table 6-11 

c 

TABLE 6-11 
POND A-4 ANALYTICAL RESULTS VERSUS OPERATloNS 

Analvtrcal Resu Its 

COG meet SDWA MCLs, Statcwuk Domcsuc Water 
Supply standards, or Stateurde Groundwater Quality 
standards, as applidle 

COCs meet !DWA MCLs, Statmde Domenrc Water 
Supply standards, or Statewide Groundwater Quality 
standards, for all parameterr except the mne m&cd 
Segment 5 
fied Segment 5 s t a d d s  for the 9 specrfied p u ? m e t e ~  

COCs do normeet the above cnterv 

as appLcablc, but do meet modl 

DIschuge to Segment 4 wnh or rplthout flow 

Discharge to Segment 4 vm pipeline 

Eduate further - possible treatment, p i b l e  

through from Pond A-3, OB 

CLsChuge 

Pump to A 4  F d t y  for Treatment and 

(Note Treatment to be dercrrmned m con 
D+e 

Discharges of Pond A4 wdl be dxontmued when any transfer from Pond B-5 or Pond C-2 
is  bemg conducted New inflows, other than &rea preupitation or &charges from Pond A-3 
under normal flowthrough condtuons, wdl requve resamphng pnor to hseharge 

Emergency con&tions at Pond A-4 mclude potential uncontrolled overflow, dam safety or darn 
stabhty concerns, and the presence of amtammation m the pond q u i r m g  the mtiation of 
treatment operauons Emergency cbcharge of Pond A4 to North Wlnut Creek, pnor to the 
receipt of analytical results, d OCCUT oniy under the followmg mndmons 
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1 The water elevation is w i t h  10 feet of the spillway elevation, further 
precipitation or &ow is predcted, and prehrmnary water quality analysis 
mlcates no contammation 

OR 

2 The water elevation is at spillway elevation (uncontrolled overflow is imrmnent) 
and prelmnary water quality analysis inctcates no contammation 

OR L 

3 Any one or more of the following Dam Safety/Stabdity condmons emst, 
regardless of pond elevation or water quality 

0 

0 

0 

Abrupt piezometer response 

Turbid seepage at or near the toe of the dam 
Transverse cracking on embankment crest or abutments 
Escarpments or slumping on the embankment crest, embankment slopes, 
or side slopes 
Leakage or seepage at the outlet works 

The above emergency operations are subject to modtfication by the SOP for Water Detention 
Pond Dam Falure (1-15200-PIP-12 14) which is part of the RFP Emergency Preparedness 
Implementation Plan In the case of dmrepancies between the above descnbed operations, and 
the SOP, the SOP will take precedent 

Emergency &;charge of Pond A-4, routed through the A-4 treatment facilities, will occur 
when the water elevation is within 1 0 feet of the spillway elevation, further precipitation or 
inflow is predmed, and prelnnary water quality analysis is inconclusive or indicates probable 
contammation 

The confirmed presence of contarmnants in Pond A-4 requinng treatment is automatically 
considered an emergency condmon Unless other emergency conhtions take precedent, 
treatment operations wdl commence as soon as possible usmg the exlsting A-4 treatment 
facilties, with treatment system dscharges returned to Pond A-4 until water quality analysis 
indmtes standards for dscharge have been met Treatment system lscharges will then be 
pumped &rectIy to North Walnut Creek below the A-4 dam 
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6 3 5  PondB-1 

Pond B-1 will be munt;uned and used as the p"muy emergency spa control pond for South 
Walnut Creek untd such time as OU 6 remcchauon efforts warrant its removal or 
replacement Pond B-1 wdl receive stormwater d~vmions from the Central Avenue dmh and 
piped &versions of questionable STP effluent The operations Plan for Pond B-1 i s  p e n  
below UI Table 6-12 

TABLE 6-12 
POND B-1 OPERATIONS PLAN 

c 

Openuonal 
E!!m&€l volume %FullModr 

Aaion Level 2 5881 5 ft 1oow 88% Emergency* 

Aaion Level 1 5880 7 ft 0 80 Mgd 70% N o d +  

Preferred openuoas Range 5880 3 ft 069 Mgd 6096 Notma* 
5878 6 ft 0 34 Mg;ll 3096 

Minimum Pool 5877 0 ft 0 11 Mi$ 10% Normal 

* Mo&fied by water quality considerations 

Normal Operations - 

A rmxumum pool elevation of 5877 feet (10 percent) will be Inamtamed m Pond El so that 
sedments do not dry out and become a potential source of fugmve dust emssions Pre- 
operational samphg wdl be mtiated at any tune the pond exceeds 30 percent volume 

Sampling and analysls for Pond B-1 specific COCs (see Table 2-11) wdl be conducted pnor to 
mtiatmg actual operations Prooperational sampling will not be conducted untd d o w s  or 
preupitation has ceased, unless Action level 1 has been reached New, or addmond samplmg 
wdl always be c o n d u d  at Actlon Level 1 regardless of &ow condmons Analytical results 
will determule the allowable course or courses of action (See ais0 Scaion 3 7 )  Allowable 
operations versus analyucid results are as follows m Table 6-13 
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TABLE 6-13 
POND B-1 ANALYTICAL RESULTS VERSUS OPERATIONS 

Analvtxal Rcsults Allowable Omrations 

ewide Groundwater Quality Conduct Spray Evaporauon 

The preferred operation at pond El is to transfer water meeting standards to Pond B-2 
Alternatively, small volume may be controlled by spray evaporation, assummg the new spray 
system is in place and operational (Option 4 7 1 4) Transfers wdl always take precedent when 
the pond level is above 60 percent capacity, or dunng weather condmons which are not 
conducive to spray evaporation Spray evaporation operations, transfer operations, 
monitoring, and reporting will be in accordance with adopted benchmarks (see Section 3 6) 
and approved SOPS 

EmerPencv Operations 

Pond B-1 willbe transferred to Pond €3-2, pnor to receipt of analytical results, under the 
following condmons 

1 The water elevation is within 0 5 feet of the spdlway elevation, and further 
precipitation or inflow is prelaed 

OR 

2 The water elevation 1s at spillway elevation, regardless of inflow condmons 
(uncontrolled overflow is immment) 

OR 
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3 Any one or more of the followmg Dam Safety/Stabrkty condruons mst, 
regardless of pond elevation 

0 Turbid seepage at or near the toe of the dam. 
Transverse craclung on embankment crest or abutments 
Escarpments or slurnplng on the embankment crcst,-tmb;iakment slopes, 
or side slopes 
Leakage or seepage at the outlet works 
Abrupt pinometer response 

Treatment of water m Pond El, If rqured, w automatically consded  an ente%ency 
operation Unless other emergency condrtions take precedent, treatment operations wdl 
commence as soon as possible usmg mobde treatment unsts, mth treatment system discharges 
returned to Pond 3 1  mtd water quality analysrs mdrcates apphble  hen- for -fer 
to Pond B-2 have been met Once benchmarks have been achcved, treatment system 
&charges wdl be pumpcd M y  to Pond E2 Momtomg and reporting €or Pond 3-1 wdi 
be conducted in accordance with approved SOPS 

Uncontrolled overflow of confirmed contammated water from Pond El to Pond BZ is to be 
avoided If Pond E 2  1s at a level where it may overflow to Pond E3 If treatment systems are 
not in place, overflow of Pond El IS mmment, and the volume of Pond B-2 IS above Action 
Level 1, Pond B-1 water may be transferred under emergency condmons to emergency spdl 
control ponds A-1, and/or A-2 as needed 

6 3 6  PondB-2 

Pond B-2 w a b e  mamtzmed and used as a secondary emergency spill control pond for South 
Walnut Creek mul such tune as OU 6 remediaaon efforts warrant its temoval or 
replacement Pond B-2 w d  potenually receive pumped transfers from Pond B-I or &rea 
inputs from the SIT The Operations Plan for Pond B-2 is p e n  below m T&e 6-14 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11/22/93 

chapter6 IrnplrmrnlrtumPh 623 

TABLE 6-14 
POND B-2 OPERATIONS PLAN 

Operational 
Elevation Volume - %Full Mode 

Maxlmum (spdway) Capacity 

Action Level 2 

Action Level 1 

Preferred Operations Range 

Mimmum Pool 

* Molfied by water quality considerations 

5868 9 ft 1 50 Mgd 100% Emergency 

5868 4 ft 138 Mgd 92% Emergency* 

5867 6 ft 117Mgd 78% Normal* 

5866 6 ft 091 Mgd 60% N o d *  

5862 4 ft 0 14 Mgd 10% Normal 

5864 5 ft 045 Mgd 30% 

Normal Operations 

A mnimum pool elevation of 5862 4 feet (10 percent) will be mantamed in Pond E2 so that 
sediments do not dry out and become a potential source of fugitive dust emssions Pre- 
operational sampling will be initiated at any time the pond exceeds 30 percent volume 

Sampling and analysis for Pond B-2 specific COCs (see Table 2-11) will be conducted pnor to 
initiating actual operations Preoperational sampling will not be conducted until inflows/ 
precipitation has ceased, unless Action level 1 has been reached New, or adchtional samphng 
will always be conducted at Action Level 1 regardless of inflow condmons Analytical results 
will deterrmnt the allowable course or courses of action (See also Section 3 7 )  Allowable 
operations versus analytical results are as follows in Table 6-15 

TABLE 6-15 
POND B-2 ANALYTICAL RESULTS VERSUS OEPRATIONS 

Analvtical Results 
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The preferred open at pond B-2 is to trans€= water meetmg standards to Pond B3 
Alternatively, s d  volume may be coIltroutd by spray evapmon, ;LS-g new spray 
system are 111 place and opemtaod ( w o n  4 7 1 4), or may be t d e d  to Pond A-2 if a 
spray evaporation system is openuonal at that pond. T d m  will always take precedent 
when the pond level B above 60 percent capauty, or dunng weather condmons whch are not 
conduuve to spray evaporauon Spray evaporation operatsons, t d r  operations, 
monitonng, and reporting wdl be rn accordance with adopted h n b k s  (see! Section 3 6) 
and approved SOPS 

Emewencv Op erations 

Pond B-2 w d  be t d e d  to Pond A-2, pnor to recmpt of dpd results, under the 
following condxtions 

1 The water devauon is m t h n  0 5  feet of the spdlway elevation, and further 
prccxprtation or d o w  1s p d c t e d  

OR 

2 The water elevauon is at spdlway elevation, regardless of &ow condmons 
(uncontrolled overflow is m n e n t )  

OR 

3 Any one or more of the following Dam Safcty/Stabllny condmons exm, 
- regardless of pond elevation 

0 

0 Abrupt piezometer response 

Turbid seepage at or near the toe of the dam 
Transverse &g on embankment crest or abutments 
Escarpments or slumping on the embankment crest, embankment slopes, 
or side slopes 
Leakage or seepage at the outlet works 

Treatment of water 111 Pond B-2, If rqwred, is automancaily c o n d m d  an emergency 
operation Unless other emergency condxtions take precedent, treatment operations will 
commence as soon possible us- m b d e  treatment umts, wlth treatment system dmhrges 
returned to Pond E2 u n d  water @ty analysu mdlcates qphcable benchmvks for transfer 
to Pond B-3 have been met Once benchmarks hqve been acheved, treatment system 
dtscharges wdl be pumped k l y  to Pond 33 Monitormg and reportmg €or Pond PCZ wdl 
be conducted 111 accordance mth approved SOPS 
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Uncontrolled overflow of confirmed contammated water from Pond B-2 to Pond B-3 is to be 
avoided d at all possible If treatment systems are not in place, overflow of Pond B-2 is 
m e n t ,  Pond E2 water may be transferred under emergency conltions to any other 
emergency spd  control ponds (B-1, A-1, and/or A-2) as needed 

6 3 7  PondB-3 

Pond E 3  will contmue to receive routme &charges of treated STP effluent on a dady basis 
Pond B-3 will also receive infrequent, short term transfers from Pond B-2, after the water in 
Pond E2 has been tested apns t  applicable water quahty cntena. Routine dady lscharge of 
Pond E 3  to Pond B-4 will occur dunng dayhght hours only to allow vlsud inspection for 
abnormal condltions 

A contarmnation event in Pond E3 is urhkely, due to the strmgent monitonng requirements 
placed on both potential d u e n t  sources pond E2 or the STP) The most crelble source 
of a contammation event in Pond E 3  is an upset conltion at the STP Effluent monitonng 
at the STP (as required by the NPDES pemt )  provides a high degree of confidence that upset 
condltions will be detected almost immedrately Under STP upset conditions, STP effluent 
will be redirected to Pond B-1 or Pond B-2 Pond B-3 lscharges w d  also be lscontinued, 
and the pond will be sampled and analyzed 

Once upset condmons have cleared, STP effluent wdl be lrected to Pond by opening (and 
closmg) the appropnate valves on the STP dscharge pipe Any treatment needed at Pond B-3 
will be accomplished using mobile treatment units Treatment system drscharges wdl be 
recycled to Pond EL3 until water quality analysis indrcates applicable benchmarks for transfer 
to Pond B-4 have been met Once benchmarks have been acheved, treatment system 
dmharges w a  be pumped lrectly to Pond B-4 until Pond B-3 is emptied of its volume Re- 
initiation of normal STP lscharges to Pond E 3  will occur after treatment operations have 
ceased 

6 3 8  PondB-4 

Pond M will receive dady lscharges from Pond E 3 ,  and stormwater runoff through the B-1 
bypass pipe No active management of Pond B4 will occur Pond B-4 has no usable storage 
volume, is mamtamed at 100 percent volume at all times, and lscharges over its spdway 
&rectly to Pond E5 
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6 3 9  PondB-5 

Pond B-5 wdl be mamtuned as the pnmvy stormwater detenuon pond for the South Walnut 
Creek dramage Pond B-5 wdl receive STP effluent vm Ponds B-3 and B-4, and normal 
stormwater runoff from the South Walnut Creek dramage basm, indudmg the Central Avenue 
Ditch Pond B-5 can also accept water transfers from Pond C-2 yfa pipelme Pond B-5 cm 
&scharge dtrectly to South Walnut Creek through its outlet works, or can be pumped to 
South Walnut Creek or to Pond A 4  The Operations Plan for Pond B-5 is gven below m 
Table 6.16 

TABLE 6-16 
POND B-5 OPERATIONS P U N  

Elmtion Volwne 

k m u m  (spdway) Capacity 58040ft 24 19 Mgpl 

Acuon Level 2 5803 0 ft 22.26 MgaI 
OR 

Crest Piezometer (WH 2) 
Safety Elevation 5785 0 ft 

Toe Piezometer @VI%) Safety Elevation 5757 0 ft 

Action Level 1 5798 4 ft 1708 h4gal 

Preferred Opcntions Range 5798 4 ft 1335 Mgd 

h m u m  Pool 5784 9 ft 243 Mgd 

* M&ied by &er quality considerations 

operatlod 
SbFullMode 

100% Emergency 

92% Emergency* 

E=%ency* 
Emergency" 

71% Normal+ 

55% Normal* 

10% Normal 

Normal ODerations 

The water level m Pond B-5 will be m t a n e d  as close to 10 percent volume as possible m 
order to lllilxllxllze a d a b l e  stormwater storage capacity Inflows, piezometer levels, and 
i d c a t o r  water quahty parameters wdl be monitored per adopted benchmarks and SOP'S 
The preferred oprauons plan for Pond B-5 is to perform dady dscharges concurrent with 
d i l y  &charges from Pond B-3a matchmg both the flow and total volume of the releases from 
Pond B-3 D d y  drscharges from Pond B-5 m conpction with ctschvges from Pond B-3 wdl 
be conducted dumg dayhght hours only 

8 

t c 
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Discharges from Pond E5 w d  be dscontmued B precipitation greater than onequarter mch 
has fallen w i t h  the past 24 hours Discharge wdl be re-mtiated without re-samphg only 
if all four of the followmg conltions are met 

1 At least 24 hours has passed since the end of the storm event 

2 No spill events affeamg the South Walnut Creek basm are suspected 

3 No transfers from Pond C-2 have occurred 

4 Total increase in Pond E5 due to the storm is less than 15 percint (3 6 Mgal) 

If any of the above conltions are not met, or if more than seven days have passed smce 
discharge was lscontinued, Pond E5 will be held and sampled for pond-speafic COCs (see 
Table 2-11) prior to initiating lscharge Analytical results will detemne the allowable course 
or courses of action (See also Section 3 7 )  Allowable operations versus analytical results are 
as follows in Table 6-17 

TABLE 6-17 
POND B-5 ANALYTICAL RESULTS VERSUS OPERATIONS 

Analvtical Results Allowable Ormatsons 

If necessary, the flow rate of lscharge from B-5 will be mcreased over the flow rate from 
Pond E3 so as to re-acheve a 10 percent volume as soon as possible, subject to drawdown 
Iimtations imposed by dam stabilty concerns 
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Ememency o_wnU OIlS 

Emergency conditions at Pond E5 lndude potential uncontrolled overflow, dam safety/dam 
stabhty concerns, and the presence of contammation m the pond requrmg the mitiation of 
treatment operations Emergency discharge of Pond B-5 through the outla works to South 
Walnut Creek, or by pipehe to Pond A-4, or both, pnor to the receipt of analyticai results, 
will occur under the followmg conditions 

1 Any one or more of the followmg Dam Safety/St&&ty condmons ernst, 
regardless of pond e l a i o n  or water q d t y  

P 

0 
0 
0 

Abrupt p m m t t e r  response 

Turbid seepage at or neu the toe of the d;un 
Transverse mcktqg on embankment crest or abutments 
Escarpments or slumpmg on the embankment CTCSC, embankment slopes, 
or side slopes 
Leakage or seepage at the outlet works 

2 The water elevation is at spdlway elevation, regadless of inflow conchions 
(uncontrolled overflow is immment) 

Emergency transfer of Pond B-5 to Pond A4 onZy will occur when the water elevation is  
wnhm 1 O feet of the spdlway elevation, fslrther precipitation or d o w  IS p d c t e d ,  there arc 
no dam safety concerns, and preiurunary water quahty analysls is inconclusive or m&cates 
probable ontammation 

The above e&rgency operations are subject to mdfication by the SOP for Water Detenuon 
Pond Dam Fadure (1-152oO-EpIP-12 14) whch IS part of the R€T Emergency Preparedness 
Implementation Plan In the case of d~screpanaes between the above descrrbed operations, a d  
the SOP, the SOP wdl take precedent 

The confirmed presence of contamnants rquinng treatment is automatically considered an 
emergency condmon Unless other emergency condmons take precedent, water m Pond B-5 
requirmg treatment wdl be transferred to Pond A 4  for treatment at the A-4 treatment faahty 

Inflows, pond level, dam piezometers and ambient pond water quahty wdl be momtored per 
approved SOPs Dlschrugcs from Pond B-5 to Segment 4 wdl be conctuCted m accordance 
with the adopted benchmarks and approved SOPs for Pond B-5 drschargcs, mcludmg 
momtormg and reporting promions 
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6 3 10 Pond C-2 

Pond C-2 will be mamtaned as the p'unary stormwater detention pond for runoff ongnatmg 
from the south side of the developed plant site Pond C-2 will receive stormwater runoff, and 
effluent from the OU 1 treatment fachties, through the South Interceptor Ditch The 
Operations Plan for Pond C-2 1s gven below 111 Table 6-18 

TABLE 6 18 
POND C-2 OPERATIONS PLAN 

Elevation Volume 

Maximum (spdlway) Capacity 5765 3 ft 226oMgd 

Action Level 2 
OR 

Crest Piezometer (DH Cl) 
Safety Elevation 

Toe Piezometer (DH C2) 
Safety Elevation 

57643 ft 19 96 Mgd 

5755 0 ft 

5737 0 ft 

Action Level 1 57609 ft 12 43 Mgd 

Preferred Operations Range 5760 9 ft 12 43 Mgal 
2 32 Mgd 

Minimum Pool 5753 4 ft 2 32 Mgd 

5753 4 ft 

& p e r m o d  - %Full Modc 

100% Emergency 

88% Emergency" 

Emergency" 

Emergency* 

55% Normal" 

55% Normal* 
10% 

10% Normal 

* Modlfied by water quality considerations 

Normal Operations 

Pond C-2 will be mantamed between 10 and 30 percent volume in order to maXlmZe 

avadable stormwater storage capacity while allowing sufficient avvlability for recycling The 
preferred operations plan for Pond C-2 is to recycle as much water as possible from Pond C-2 
to the RFP Industnal Water System, and discharge any excess water to Segment 4 ma pipeline 
to South Walnut Creek 

Pre-lscharge or pre-recycle sampling will be initiated at any time the pond is above 20 
percent Analysis for Pond C-2 specific COCs (see Table 2-11) will be conducted pnor to  
imtiating actual operations Analytical results will deterrmne the allowable course or courses 
of action (See also Section 3 7 )  Allowable operations versus analytical results are as follows t in Table 6-19 
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TABU 6-19 
POND C-2 ANALYI'ICAL RESULTS VEaSuS OPERATIONS 

Discharges and recycle operauons from Pond C-2 wdl be disconunued I€ preclptution greater 
than onequarter mch has fallen w i t h  the past 24 hours Dncharge wdl be re-mtiated 
without resampling only if all three of the followmg conditions are met 

1 At least 24 hours has passed since the end of the storm event 

2 No spdl events affeamg the South Interceptor Ditch are suspected 

3 Total maease m Pond C-2 due to the storm is less than 15 percent (3 4 MgaI) 
L 

If any of the above condmons are not met, or If more thvl seven days have passed smce 
discharge was drscontmued, Pond C-2 wdl be held and resampled for pond-speafic COCs (see 
Table 2-11) pnor to mtiatmg &xbarge 

Inflows, pond level, dsun piezometers and ambkent water q d t y  wdl be momtored per 
approved SOPs Recycle operations from Pond C-2 to the RFP hdustnal Water System wrll 
be accomphhed m accordslncc mth recycle system SOPs Discharges from Pond G2 to 
Segment 4 wdl be done m zCc0rd;mce with benchmarks and/or SOPs for these operations, 
mcludmg momtormg and reporung prowions 

.._ , 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  
11/22/93 

4"- Chapter 6 Im@mentatum P h  6.31 
\ 

Emewencv Op enations 

Emergency condrtions at Pond C-2 mclude potential uncontrolled overflow, dam safety/dam 
stabihty concerns, and the presence of contammation m the pond requinng the initiation of 
treatment operations Emergency drscharge of Pond C-2 to Woman Creek, pnor to the 
receipt of analytical results, will occur when any one or more of the following Dam 
Safety/Stability condmons enst, regardless of pond elevation or water quality 

0 
0 
0 

0 Abrupt piezometer response 

Turbid seepage at or near the toe of the dam 
Transverse craclrrng on embankment crest or abutments 
Escarpments or slumping on the embankment crest, embankment slopes, 
or side slopes 
Leakage or seepage at the outlet works 

Emergency transfer of Pond C-2 to Pond A 4 onfy will occur when the water elevation is 
within 1 0  feet of the spillway elevation, further precipitation or inflow is predraed, and 
prelimnary water quality analysis is inconclusive or indicates probable contammation 

Emergency transfer of Pond C-2 to Pond B 5 or A 4 will occur under the following conltions 

1 The water elevation is within IO feet of the spillway elevation, and further 
precipitation or inflow 1s predmed 

OR 
- 

2 The water elevation is at spillway elevation, regardless of inflow condmons 
(uncontrolled overflow is imrmnent) 

The above emergency operations are subject KO modification by the SOP for Water Detention 
Pond Dam Fadure (1-152OO-EPIP-12 14) whch is part of the RFP Emergency Preparedness 
Implementation Plan In the case of drscrepancies between the above descnbed operations, and 
the SOP, the SOP will take precedent 

The confirmed presence of contarmnants requinng treatment is automatically considered an 
emergency condrtion Water in Pond C-2 requinng treatment will be treated using exlsting 
equipment at Pond C-2, if possible, or transferred to Pond A 4  for treatment at the A 4  
treatment faality Unless other emergency condxtions take precedent, water in Pond C-2 
requmg treatment wdl be transferred to Pond A 4  for treatment at the A 4  treatment fmhty (- 
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For water treated at Pond C-2, treatment system dscharges wdl be recycled to the pond untd 
analytical results m&ate benchmvks for d d a r g e  to Segment 4 have been met Once 
comphance with these bencharks has been demonstrated, treatment system drscharges wdl 
be pumped d m d y  to South Walnut Creek below Pond &5 

6 3 11 Landfidl Pond 

The h & d l  Pond wdl receive dvect preupitation d occasional leachate flows from the 
landfii untd such tune as OU 7 r e d a l  actions are conducted, and thu pond 1s either 
removed or replaced The Operations Plan for the Landfill Pond is gven below m Tabie 6-20 

c 

Muumum (spdlway) Capacity 5921 0 ft 7 52 Mgd 100% Emergency 

Action Level 2 5920 5 ft 6 86 Mgd 95% Emerkency* 

Acuon Level 1 59168 ft 4 36 Mgd 60% N o d "  

Preferred Operations Range 5916 8 ft 4 36 Mgd 60% N o d *  
5912 5 ft 2.27 Mgal 30% 

Mmmlm Pool 59068ft 073 Mgd 10% Normal 

* Modtfied by wter quality considerations 

Normal Operauons 

A m u m  pool level of 5806 8 feet (10 percent) w d  be mamaned such that SerGments do 
not dry out and become a potential source of arborne dust eIIIlssions Pond level wdl 
normally be controlled by spray evaporation from the east end of the pond only Spray 
evaporation wdl be conducted m accordance with adopted benchmarks and approved SOPS 
Pre-operationd samplmg wdl be Illltlated at any tune the pond exceeds 30 percent volume 

Analysis for h d f i i  Pond-s+ic COGS (see Table 2-11) will be conducted pnor to mmatmg 
actual operations Pre-opermod sunphg wrll not be conducted untd pregpitation has 
ceased, or Action Level 1 has been r d e d  New or addmonal samples wdl h a y s  be taken 
at Action Level 2 Andytd results d dctenmne the dowable course or courses of amon 
(See also Secuon 3 7 )  Mowable operauons versus analytical results are as follows m Table 
6-21 



TABLE 6-21 
LANDFILL POND ANALYTICAL RESULTS VERSUS OPERATIONS 

Analytical Rcsults Allowable Opcrabons 

Cs meet SDWA MCLs, Statewide Domesuc Water Transfer to Pond A-1, OR 

Conduct Spray Evaporation 

* 

The preferred operation at the Landfill Pond is to transfer water meetmg standards to Pond 
A-2 Alternatively, small volumes may be controlled by spray evaporation Transfers wdl 
always take precedent above 60 percent capacity, or dunng weather condmons which are not 
conducive to spray evaporation Spray evaporation operations, transfer operations, 
monitonng, and reporting wdl be in accordance with adopted benchmarks (see Section 3 6) 
and approved SOPs 

Pond level and dam piezometers will be monitored per approved SOPs Water quality 
monitonng will be conducted at both the west and east end of the pond per approved SOPs 

Emergency Operations - 

The Landfill Pond wdl be transferred to Pond A-1 or A-2, pnor to receipt of analytical results, 
under the following conltions 

1 The water elevation is w i t h  0 5 feet of the spillway elevation, and further 
precipitation or inflow is predmed 

OR 

2 The water elevation is at spillway elevation (uncontrolled overflow is 
immtnent) 

c OR 
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3 Any one or more of the followmg Dam Sa€q/S&hv conchtiom exm, 
regardless of pond elmaon 

0 

Abrupt piezometer response 

Turbid seepage at or near the toe of the dam. 
Tnnsverse craclung on embankment crest or ;zbuunents 
Escarpments or slumpmg on the embankment crest, embankment slopes, 
or side slopes 
Leakage or seepage at the outlet works 

Treatment of water at the Landfill Pond ls automatically c o n s ~ M  an emerg&cy operation 
Unless other emergency condaions take precedent, trt;ltment opuatmns wd commence as 
soon possible after contamant ident&cauan and selection of cquspmeat W h  the 
preferred operations range, treatment of contammated waters rn &e L;mdfrlf Pond dl be 
accompltshed usmg mobde treatment u t s ,  with treatment system dtschivges returned to the 
pond untd water quahty analps mdtcascs transfer openoons to Pond A-1 or A-2 can be 
conducted Once comphamx with benchmarks for transfer has been dcmonstnted, treatment 
system &scharges w d  be piped &realy to Pond A-1 or A-2 

i - -  
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